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The United States Air Force through fifty years of leadership in the progress and development 


of Air Power has become an armed force for peace never exceeded in the history of mankind! 


CONVAIR CENTRAL DYNAM CORPORATION 
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CHANCE VOUGHT F8U-1 CRUSADEK 


SEAMASTER 


MARTIN XP6M-1 


BASED ON STRENGTH 


VOL-SHAN TITANIUM FASTENERS OF GUARANTEED 
STRENGTH are backed by the thousands of man-hours 
and dollars that must be invested to develop the skill 
and the precise conditions necessary to manufacture 
a titanium bolt, screw, or rivet of the superior require- 
ments for the jet age. Our bid for peace is firmly based 
on the strength of our air force. Voi-Shan Titanium 
Fasteners lend strength to many of our present day 
aircraft, including the B-52, F8U-1, B-58, and XP6M-1. 


Send your inquiries to 


THE LEADER IN AIRCRAFT FASTENERS 


MANUFACTURING COMPANY 


A division of PHEOLL MANUFACTURING COMPANY 
8463 Higuera St., Culver City, California 
Offices in principal cities of the United States and Canada 


> 
BOEING B-52 STRATOFPORTRESS 
= 4 
CONVAIR B-58 HUSTLER 
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THIN-WALL magnesium casting for the Regulus missile fin 
produced by Dow. 


QUALITY MAGNESIUM CASTINGS 


for aircraft and missiles 


Sand, Permanent Mold, Plaster Castings 


YOU NAME THE CASTING. Dow can supply you with 
ordinary and extraordinary shapes or sizes. Specialized 
techniques rigidly maintain your standards and specifica- 
tions. Heavy-wall or thin-wall, room or elevated temper- 
ature use, the best—and surest—answer to your problems is 
Dow magnesium castings! Contact your nearest Dow sales 
office for additional information. THE DOW CHEMICAL COM- 
PANY, Foundry Sales, Bay City, Michigan. 


YOU CAN DEPEND ON 


AVIATION CALENDAR 


July 31-Aug. 4—Eleventh Annual National 
Convention, and Airpower Panorama, Air 
Force Assn., Sheraton-Park and Shore 
ham Hotels, Washington, D. C. 

Aug. 1-2—Second Annual Exiborama and 
First Annual National Photo Instrumenta 
tion Symposium, Society of Photographic 
Instrumentation Engineers, Ambassador 
Hotel, Los Angeles 

Aug. 5-10—National Naval Aviation Meet- 
ing, Institute of Aeronautical Sciences 
U. S. Grant Hotel, San Diego, Calif 

Aug. 6—Helicopter ‘Transportation in Eu 
rope Today and Tomorrow, J. Naome, 
Sabena Belgian Airlines, Hampton Road 
Section Meeting, American Helicopter 
Society, Langley AFB Officers Club, Va 

Aug. 10-11—Midget Airplane Races, Osh 
kosh, Wis 

Aug. 17—Open house for pilots and public, 
Piper Aircraft Corp., Lock Haven, Pa 

Aug. 20-22—Bendix-Scintilla International 
Ignition Conference, Sidney, N. Y. 

Aug. 20-23—Western Electronic Show & 
Convention, Cow Palace, San Francisco. 

Aug. 26-28—Gas Dynamics Svmposium 
Transport Properties in Gases at High 
Temperatures and Pressures, ‘Techno 
logical Institute, Northwestern Univer 
sity, Evanston, I 

Aug. 31-Sept. 1—Midget Airplane Races, 
Ft. Wayne, Ind 

Sept. 1-15—Sixth International Acronautical 
Conference, Royal Acronautical Society 
and Institute of the Aeronautical Sciences, 
Folkestone and London, England 

Sept. 2-8-1957 Flying Display, Society of 
British Aircraft Constructors, Farnbor 
ough, England 

Sept. 3-14—11]th General Assembly, Inter 
national Union of Geodesy and Geo 
physics, in conjunction with Interna 
tional Geophysical Year, University of 
Toronto, Canada 

Sept. 8-13—Second Annual Course on In- 
vestment Castings, Massachusetts Insti 
tute of Technology, Cambridge, Mass. 

Sept. 9-13—Annual General Meeting, Inter 

(Continued on page 6) 
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FROM BRIDE 
TO BIRDWOMAN 


Alys McKey Bryant, one 
of America’s first woman 


pilots, one-time holder of 


the woman's altitude rec- 
ord, ond on aerial per- P 
former of note 


(Photos Courtesy National Air Muscun 


Atys McKey met fairs, carnivals and specially arranged meets. 
John Milton Bryant 
> : : Mrs. Bryant flew under her maiden name and 
the day she helped pull 
: established a number of records, including the 
him from a_ crashed 
, woman's altitude record, and was one of the first 
airplane. In the days 
that followed, while she called on the young pilot 
during his recovery, she became more and more 


women to fly in Canada. John Bryant was a notable 
flyer of the era, as was his brother Frank, a third 


interested in flying. member of the troupe: 

So, in December, 1912, Alys learned to fly. She After her barnstorming days were over, Mrs. 
then married John Bryant and joined him in an 
aerial flying act, billed as ‘““The Bennett Flyers.’ 
The Bryants became one of the most prominent 
flying teams in the Pacific Northwest, appearing at 


Bryant became connected with the Benoist Com- 
pany, manufacturer of flying boats. During World 
War I she worked with the Goodyear Company in 


the development and construction of airships. 


s A pioneer in research and development of avia- 
tion fuels, Phillips Petroleum Company is, today, a 
foremost supplier of high octane gasoline for com- 


mercial, private and military aircraft 


In step with the future, Phillips is a leading producer 
of super-performance Jet Fuels for the latest designs 
in turbo-props and jets. And Phillips research con- 
tinues to lead the way for development of fuels for 
the aircraft of tomorrow 


AVIATION DIVISION e PHILLIPS PETROLEUM COMPANY ¢ BARTLESVILLE, OKLAHOMA 
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TRANS-SONICS 


7.4. 


PRECISION TRANSDUCERS 


for measurement and control of 
TEMPERATURE 
—~400F to +2000F 


PRESSURE 
0-5 to O-5000 psi. 


to meet strictest requirements of 
o» TELEMETRY 

o MISSILE RESEARCH 

=> AIRCRAFT CONTROL 


an example of 
TRANS-SONICS ADVANCED INSTRUMENTATION 


“OPEN TEMPERATURE PICKUPS 


The Illustrated OPEN 
TEMPERATURE PICK- 
UPS are precision platinum 
resistance thermometers ca- 
pable of high-speed tem- 
perature measurement of 
ases and non-corrosive 
fluids. Resistance winding, 
supported on ceramic-insu- 
lated posts or on card, is 
in direct contact with envi- 
ronment to be measured, 
and can have time con- 
stants as fast as 50 milli- 
seconds. Full-scale output 
voltages of 5-volts can be 
delivered directly to tele- 
metry commutation circuits. 
Units operate over selected 
ranges from —820F to 


+750F (—200C to 4+400C 
of full scale and repeatibility of +0.2° 


), with accuracy better than +1 
. Calibration Certificate 


giving precise 5-point calibration supplied with each unit. Stainless 
steel case and rugged construction withstand 1500 psia pressures, 
+25 g vibration, and 60 g shocks under MIL-E-5272A., Send for 


_ Technical Bulletins 1182 and 1350. 


TRANS-SONICS 


‘INCORPORATED 


AVIATION CALENDAR 


(Continued from page 4) 


national Air Transport Assn., Madrid 

Sept. 9-13—Twelfth Annual Instrument 
Automation Conference & Exhibit, Cleve 
land Auditorium, Cleveland, Ohio 

Sept. 13—Third Pacific Area National Mect 
ing, American Society for Testing Ma 
terials, Sheraton-Palace Hotel, San Fran 
cisco, Calif. 

Sept. 15-1957 Garden Party and Flying 
Display, Royal Aeronautical Society, Wi 
ley Aerodrome, Weybridge, England 

Sept. 26-27—Fifth Michigan Acronautic 
Conference, jointly sponsored by Univer 
sity of Michigan Transportation Institute, 
Western Michigan University, and The 
Acro Club of Michigan Alp. na, Mich 

Sept. 28-29—North Central Regional Con 
ference, Civil Air Patrol, Town House 
Hotel, Kansas City, Kans 

Sept. 30-Oct. 5—National Acronautic Meet 
ing, Aircraft Production Forum & Air 


craft Engineering Display, Society of 


(Automotive Engineers, Hotel Ambassa 
dor Los Ange les 
Oct. 2-4—Tenth Annual Meeting and 


Forum, National Business Aircraft Assn., 
Cosmopolitan Hotel, Denver, Colo 

Oct. 7-9=13th Annual National Electronics 
Conference, Chicago, I] 

Oct. 7-10—Triennial Inspection Lewis 
Flight Propulsion Laboratory, Cleveland 

Oct. 7-12—Kighth Annual Congress, Inter- 
national Astronautical Federation, Barce 
lona, Spain. For details write: IAF, 35 
Lowell Rd., Concord, Mass. 

Oct. 9-11—National Fall Convention, So 
ciety for Experimental Stress Analysis, F1 
Cortes Hotel, San Diego, Calif 

Oct. 10-11—National Noise Abatement Sym 
posium, Sherman Hotel, Chicago, Il 

Oct. 21-22—Canadian Aeronautical Insti 
tute-Institute of the Acronautical Sciences 
Meeting, Montreal, Canada 

Oct. 21-23—Conference on new develop 
ments in the field of power, American 
Society of Mechanical Engineers, Ameri 
cus Hotel, Allentown, Pa. 

Oct. 24-25—Fourteenth Annual Display, Air- 
craft Electrical Equipment, Aircraft Flec- 
trical Society, Pan Pacific Auditorium, 
Los Angeles, Calif. 

Oct. 28-31—Second Winter Meeting 
ican Nuclear Society, Henry 
Hotel, N. Y 

Oct. 28-29—Third Annual Mecting, Asso 
ciation of the U.S. Army, Sheraton-Park 
Hotel, Washington, D. C 

Oct. 28-30—Annual East Coast Conference 
on Aeronautical and Navigational Flec 
tronics, Fifth Regiment Armory, Balti 
more, Md. 

Oct. 28-31—National Industrial Packaging 
& Handling Fxposition, Atlantic City 
Convention Hall, N. J 

Oct. 30—Aviation Electrical Equipment 
Display, U.S. Grant Hotel, San Diego, 
Calif 

Nov. 5-7—Joint Military-Industry Guided 
Missile Reliability Symposium (limited 
to those with Secret security clearance), 
Naval Air Missile Test Center, Pt. Mugu. 

Nov. 68—Third Annual Symposium on 
Acronautical Communications, Hotel 
Utica, Utica, N. Y. 

Nov. 18-29—International Air Transport 
Assn. Technical Conference, Miami, Fla 


Amer 
Hudson 


AVIATION WEEK, July 29, 1957 


— 
a 
4 

Burlington, Massachusetts 


Pratt & Whitney Aircraft win our admiration and praise for the engineering, 
tooling, and production problems they solved in getting the high-thrust 
J75 to operational status. We are proud that the Jet Division of Thompson 
Products supplies parts for the turbine-and-compressor section of the J75. 


Thompson Products, /nc. 


Cleveland 17, Ohio 
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TODAY’S FINEST VHF RECEIVER 


Lightweight. Compact yet all components 
accessible, Modular construction. Increased 
reliability through use of advanced circuit design, 
derated « omponents ; cooler operation — only 

27 watts dissipated in unit; high electrical 
performance, Outstanding system performance 
through improved cross-modulation, desensitiza- 
tion and IF selectivity characteristics. Double 
Tuned RF provides excellent ATCSS operation, 


These are only a few of the many reasons why 
Collins 51X-2 is today’s finest VHF receiver. A Weighs only 10.5 pounds 

part of Collins new Airborne Electronic System, Receives VOR, LOC, Comm, TVOR 
the 51X-2 will be integral to the electronic Tunes 108 through 151.95 mc 
system in many aircraft — international, 880 channels 


domestic, local service and business fleets. Crystal controlled 
Short 3/8 ATR case 


CREATIVE LEADER IN AVIATION ELECTRONICS 


COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA + DALLAS * BURBANK * NEW YORK * WASHINGTON, D.C. «+ MIAMI 
SEATTLE * COLLINS RADIO COMPANY OF CANADA, LTD., TORONTO + COLLINS RADIO COMPANY OF ENGLAND, LTD., LONDON 
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SIMULTANEOUS 


TRIPLE-POLE SWITCH 


for interrupting 3-phase, 
110 V, 400 cycle AC circuits 


6-CIRCUIT CONTROL — in a smal! package. 
Makes possible a wide variety of circuit combinations. 


— SIMULTANEOUS “MAKE & BREAK" ACTION 
Permits unusual applications, reduces arcing, prolongs 


TRIPLE-POLE SWITCH switch life and increases electrical capacity. 


ee This sturdy, compact Electro-Snap triple-pole switch simul- 


a eee taneously reverses current flow through three windings of a 
K3-4——TRIPLE-POLE, DOUBLE THROW 

K3-2—TRIPLE-POLE, NORMALLY OPEN 3-phase motor up to 1 H.P. and interrupts other types of 
multi-switching installations. Instantaneous snap-action of the 
CLECTRIEAL GATING: three poles is independent of the speed of actuation—even 


15 AMP 125/250 V.A.C. 
15 AMP 30 V.D.C. RESISTIVE 
10 AMP 30 V.D.C. INDUCTIVE 


extremely slow moving cams can be used, 


The K3-Series offers designers a wide variety of 3-phase cir- 


1,000,000 OPS 
AMBIENT TEMP. RANGE....--100° 10 +-275° B.° cuit hookups for servo controls, to limi movement of machine 
*(—100° to +375°F. available) members and as a start-and-stop switch which formerly were 
ssible only with complicated relays or a number of separate 
switches. A large selection of standard actuators is available. 


LOOK WHAT YOU CAN DO WITH IT! 


Control! Six Circuits ' Wire Movable Poles in Series for High Voltage 
or in Parallel for High Current 


amet { L 
With the switch wired in series arrangement, the 
parallel arrangement, the current has only | path 
current is divided into 3} through the switch. The 
ths through the switch multiple breaks in the 
l is permits the switch to current path permits the 
Used in motor control be used with « load rated switch to be used where 
device switch, when ac- up to 3 times the ampere the line voltage is rated 
tuated, turns on the red rating of the switch up to 3 times the voltage 
light on No. 1, the sole- rating of the switch; am- 
volt- With the switch wired in pere rating not affected. 
meter on No. 9 and 
=< turns off the motor on Start and Stop — 
No. 4, the green light Three-Phase Motors ; el 
! on No. 8 and the fur- Completely disconnect al! , —T 
mye nace and ammeter on current supplied to a } , “4 
No. 12. pow motor by interrupt- 
| ng } phases simultaneous- els | 
op vi 4 
ac 
DIA ELECTRO-SNAP 
Ww OLE SWITCH AND MFG. CO. 


4232 West Loke Street * Chicago 24, Illinois 


MODERN DESIGN IN A COMPLETE LINE OF SWITCHES 


Sub-Miniature Multi-Pole 
Switches 


| oy AP 
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Bendix 2-Gyro System weighs only 
19 Ibs. and measures only 6” x 6” 


Sotisfies stringent demands 


i x 12”, including all amplifiers 


of MISSILES, too 


On ANTI-SUBMARINE WARFARE planes, new system eliminates DIRECTIONAL 
GYRO gimbal error and feeds error free heading information 


_ NEW! BENDIX 2-GYRO ALL-ATTITUDE CONTROL 


basic reference for today’s needs— 
saves 50%, on cost and weight 


This new 2-gyro system was specially 
developed by Ee lipse-Pioneer to fill to- 
day’s critical need for a low-cost master 
control reference combining vertical and 
directional gyros in continuous, high- 
precision performance through all atti- 
tudes and altitudes 

Extensive performance tests show the 
Bendix system's accuracy holds during 
rolls of 360° a second, loops of 80” a 
second and other high-rate maneuvers. 
Under test the new system has withstood 
10G of vibration on its two horizontal 
and | vertical axes. Azimuth drift rate 


Eclipse-Pioneer Division 


TETERBORO, N. J, 


is | per hour maximum. Vertical drift 
rate is 4% per minute maximum. 

Bendix 2-Gyro All-Attitude Control 
will fully satisfy performance require- 
ments in 90% of today’s applications 
And it offers the additional advantages 
of being half the cost and weight of 3- 
gyro systems. 

This new 2-gyro system will be of in- 
terest in both commercial and military 
fields. Ask for details. 


District Offices: Burbank ond Sean Carlos, Calif; Dayton, 
Obie; and Seattle, Wash 
Export Sales & Service: Bendix international Division, 
205 42nd St., New York 17, N.Y 


ADVANTAGES 
OF BENDIX 2-GYRO 
ALL-ATTITUDE CONTROL— 


VERSATILE — replace. all vertical 
and directional gyros used for 
indication, auto pilot control, 
navigation, fire control, radar 
stabilization and other functions 


ELIMINATES DG GIMBAL ERROR. 


NO GIMBAL LOCK—functions with 
complete accuracy, even in ex- 
treme attitudes. 


ELIMINATES INTERMEDIATE AMPLI- 
FIERS—with new electrolytic 
switches handling all power 
erection direct. 


SMALLER, MORE RELIABLE, LONGER 
LiFE—because of improved and 
transistorized servo amplifiers. 


MEETS REQUIREMENTS OF 
MIL-€-52772. 


AVIATION CORPORATION 
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OPERATION BULLET&S. . 


"Sustained capability at negr-- 
maximum power over along- 
distance", 
Faster than the Spted of a45- 
bullet the Chancé Vought» 
official cross-country record. 
Not only a challenge of s)eced . 
but of endurance requiring 
extraordinary performance 

in components - components 

built to the most rigid 

requir 

Sculpturéd G@mmponents in 
critical area® contribute to” 

the bullet-like efficiency of 

such record breaking eerform- Chance Vought F 8U-1 Crusader 


ances= 


rly SCulpture in motion. 


Chance Vought F 8U-l Crusader refueling in flight. 


ALUMINUM TAPER MILLING CO., INC. 


MACHINING DIVISION OF 


“ 
225 OREGON STREET YD WM, NOTHERN FIELD 
EL. SEGUNDO, CALIFORNIA \ ; TULLAHOMA, TENNESSEE 


complete facilities for the manufacture and assembly of Aluminum, Titanium, 
Steel and Hi-tensile metal Aircraft and Missile components. 
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AND IF YOUR SYSTEM REQUIRES 
AN INTEGRATING GYROSCOPE... 


It is important that the Gyro be truly integrating. 


The following are a few basic checks that can be simply made to 
determine whether the Gyro is a true integrating Gyroscope. 


With Gyro at null, rotate Gyro about its input axis in a positive 
(clockwise) direction approximately 50 milliradians. 


Observe the output voltage and polarity. A true integrating Gyro 
should show a positive output of a magnitude determined by the 
product of the angular displacement in milliradians and its rated 
sensitivity (millivolts /milliradians). 


The output should remain at this reading providing there is no 
further input (either angular or command). At this point no drift 
is being taken into consideration. However, all gyros will drift to 
a greater or smaller degree. Observe this drift as to direction and 
magnitude with respect to time. 


Repeat the above with a negative (counter clockwise) input of 
approximately 50 milliradians. 


Observe the output voltage and polarity. A true integrating Gyro 
will show a negative output equal to the product of angular dis- 
placement in milliradians and its rated sensitivity (millivolts / 
milliradians) and hold this output. 


If the Gyro tends to return to null in both of the above conditions, 
it is not a true integrating Gyro. 


If you have made the foregoing checks and wish any further 
information, please call on Greenleaf. It is our sincere desire 
to provide the utmost in service to Integrating Gyroscope users. 


THE 
reenlea MANUFACTURING COMPANY 


A DIVISION OF MANDREL INDUSTRIES, INC. 
7814 Maplewood Industrial Court, Saint Lovis 17, Missouri 
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Simplify design . . . speed production line assembly . . . 
assure better performance and quick, easy maintenance! Use 
Marman high performance Clamps, Straps and Couplings 
wherever possible for airframe, engine, and accessory fastening 
and joining applications. Marman offers many sizes and types 


that meet all temperature, vibration and pressure requirements. 


Complete engineering assistance is available. If you want 
product information, write for Band Clamp Catalog 10; V-Band 
Coupling Catalog 40; or the “J” Series Aircraft Joint Bulletin. 


Marman J-11 LIVE Joint Systems 


For connection and disconnec- 
tion of aircraft tubing. Flange 
ends mate with all-metal 
gosket to provide positive 
seal for fluid and gaseous 
systems up to 2000 psi. in 1° 
size, at operating tempera- 
tures from 300 F. to 
-+1000°F., available in 1” to 
12” O.D. tube sizes. 


Marman MB-11 Universal Joints 


For supersonic circroft duct 
systems subject to severe flex- 
ing and vibration. Designed 
to allow 10° deflection with 
minimum pressure drop. For 
Operating temperatures from 
— 300'F. to + 800'F. Can be 
used with J-11 Joints or as on 
integral part of the ductwork. 
In 2" and 3" O.D. tube sizes. 


For control of hot bleed air on 
jet engines. Designed for full 
flow without flutter or high 
temperature distortion. Can 
be used with Marman J-11 
Joints. For operating tempera- 
tures up to 1000'F. and pres- 
sures from 28” vacuum to 
300 psi. 


Marman Lightweight instrument Clamps 


For quick, easy installation of 
instruments and light acces- 
sories. Designed with weight 
savings up to 60% over 
standard clamps, this AN- 
approved type is non-mag- 
netic for universal use. in AN 
1A", 2” and 3%" sizes, plus 
specialconfigurations and sizes, 


For easy connection and sup- 
port of components and ac- 
cessories. Marman offers a 
wide range of clamp types 
and sizes, with four types of 
latches: T-bolt, quick-coupler, 
saddie, or thumb screw. In 
corrosion-resistant stainless 
steel and aluminum alloy. 


Marman Flexible Couplings 


For simplifying connection and 
disconnection of airframe and 
engine components joined by 
tubing or ducting. Flexible 
sleeve in coupling holds seal 
under flexing. Interchangeable 
sleeves available for hot air, 


cromatic fuels or synthetic oil, 
For temperatures from— 70°F. 


fo +500°F., in sizes from 
1” to 10”. 


IN CANADA 
MARMAN PRODUCTS ARE MANUFACTURED UNDER VARIOUS U. &., 


DIVISION 


11214 EXPOSITION BLVD 


AEROQUIP (CANADA 


LOS ANGELES, CALIFORNIA 
LTD., TORONTO 10, ONTARIO 
CANADIAN AND FOREIGN PATENTS AND OTHER PATENTS PENDING 


‘Corporation 


Simplify Fastenin Joining Problems 
with MARMAN Clamps and Couplin 

Marman In-Line Check Valves | 
Marman Band Clamps | 
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Johns-Manville structural insulations 
offer you unparalleled design flexibility 


Proof of this design flexibility can be seen 
in the intricately designed structural in- 
sulations Johns-Manville is now pro- 
ducing for the aviation industry. 


Precision formed through recently de- 
veloped methods, Johns-Manville struc- 
tural insulations meet the exacting design 
specifications of aircraft manufacturers, 
They provide the closer temperature con- 
trol needed for supersonic performance. 


Insulated 
Structural 
Pane 


Assembly 


Johns-Manville 


And--equally important—they are in- 
tegral structural parts that resist vibration 
and corrosion to keep maintenance and 
replacement at a minimum. 

J-M aircraft and missile insulations are 
made of high-heat resistant alloys enclos- 
ing Thermoflex” refractory fiber felt. The 
finished partis lightin weight, yet possesses 
unusual structural strength and rigidity. 

So whether you're in the blueprint stage 


Insulated 
ngine 


Shroud 


or in prototype testing, whenever and 
wherever you need HEAT control— call in 
J-M. Our insulation specialists will give 
you the design help you need . . . the very 
latest information on insulation methods 
employing stainless steel, titanium and 
other light-weight, heat-resistant alloys. 


many 


Write Johns-Manville, Box 
14, New York 16, N. Y. In i 
Canada, Port Credit, Ont. 


PRODUCTS FOR THE 
AVIATION INDUSTRY 
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This is 


NATIONAL 


4 


NOR I HE RN Test a rocket motor’s performance at 100,000 feet altitude... deter- 
mine how extremes of temperature affect explosive and propellant 


charges...develop igniters of maximum sturdiness and reliability. 
These are typical activities at National Northern Division, West Han- 


. newest APé& Ct division over, Mass., latest addition to the AMERICAN PoTasn family. Here, a 
qualified staff of scientists and technicians conducts research, devel- 


Dedicated to research, 


opment, field testing and production @f propellants for rockets and 
missiles, explosives, pyrotechnics, détonators, igniters, squibs, gas 
generators, fuzes and other items, 


Extreme environmental conditiefs are simulated in the laboratory 


development and production m or encountered in actual field #@sts on the firing range at West Han- 


over or the 1900-acre test ramge at Halifax, Mass. Here, too, AP&CC 


rocket ower will extend its facilities fof the investigation and development of 
p TRONA® boron, lithium an@ perchlorate chemicals in high energy fuels. 


technology 


For. more than ten ye@?s National Northern has demonstrated its 
ability to work in cleg@ coordination with others. As an integra! part 
of AMERICAN Potaglt & CHEMICAL CORPORATION it is ready to go to 
work for you! 


We invite inquftes leading to research and production contracts, 


NATIONAL NORTHERN’S CURRENT FIELDS OF ACTIVITY: 


ROCKET-MOTOR.IGNITER DEVELOPMENT . GAS GENERATORS 
EXPLOSIVES AND AMMUNITION . EFFECT OF ALTITUDE ON PERFORMANCE OF ExPLOSI VES 
PROPELLANTS, TRACERS AND INCENDIARY ELEMENTS . DESIGN OF ELECTRIC DETONATORS AND 
«+ AIRCRAFT VULNERABILITY TESTS AND EVALUATION . EXPLOGIVE METAL FORMING 


American Potash & Chemical Corporation 


3030 WEST SIXTH STREET, LOS ANGELES S54. CALIFORNIA 
99 PARK AVENUE, NEW YORK 16, NEW YORK 


SURVEILLANCE TESTING OF 


NATIONAL NORTHERN Division 


P.O. BOX 175, WEST HANOVER, MASSACHUSETTS 


4 


UNI-RING offers a tremendous saving in installation time over any previous method of tapping 
or terminating shielded or coaxial cable. As the inner ring slides under the shielded braid, the 
tap wire is held between the braid and the outer ring. Single or multiple taps, from either the 
front or back of the connector, can be accommodated . .. A single crimp, using the same basic 
HYTOOLS used for installing HYRINGS, completes the uniform, secure, and insulated assembly. 


The protecting nylon insulation extends beyond both ends of the UNI-RING, eliminating metal- 


to-metal contact and preventing harmful wire-chafing in tight locations. The UNI-RING is 
color-coded to indicate conductor sizes. 


UNI-RING’s one-piece design insures electrical integrity, prevents heating, and eliminates 
noises caused by isolated metal parts. 


For samples and complete detalis, write: OMATON DIVISION 
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Norwatk, Connect. ¢ Toronto, Canada «+ Other Factories: New York, Calif., Toronto « Export: Philips Export Co. 
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Don Walter, B.S. M.S., 


achieved an outstanding academic record at Cal Tech, Class of 


‘40, while earning seven varsity letters. Today as Vice President in charge of Engineer 
ing and Van Nuys Operations, Don utilizes his technical and teamwork background to 
lead Marquardt’s engineering and development manufacturing. He is an example and 
exponent of Marquardt’s management philosophy. 


ENGINEERING MANAGEMENT = OPPORTUNITY AT MARQUARDT 


Every day, professional engineers are finding 
outstanding career development opportunities at 
Marquardt Aircraft. Because, at Marquardt, there 
is nO ENGINEER/BARRIER. 


Marquardt is guided by a management team with 
an engineering philosophy. 


This management team is familiar with, under- 
stands and respects the contributions of engineers. 


This engineering philosophy eliminates all traces 
of the ENGINEER/BARRIER—that invisible manage- 
ment level beyond which engineers cannot advance. 


Professional engineers interested in joining a com- 
pany which offers this management team and this 
engineering management philosophy are invited to 
write that letter to Jim Dale, Professional Person- 

nel, 16555 Saticoy Street, Van Nuys, California. 


VAN NUYS, CALIFORNIA ‘OGDEN, UTAH 


FIRST IN RAMJETS 


marquardt.. 
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Convair’s 8-58 Hustler — the Air Force’s first supersonic bomber 


Bring your tough ones to Zenith 


‘The supersonic speed and high-altitude operation of the especially silicones and ceramics. 
Convair B58 brought us new problems in thermodynamics Here at Zenith we welcome problems that are beyond the 
and aerodynamics, The radomes for the B-58— made of industry's present technology. They're the kind we grow on. 
resin-bonded glass-fiber—had to withstand new extremes of We've learned to form resin-bonded glass fiber in almost any 
heat and stress. They also had to meet the special electrical shape and size and to produce it by modern production-line 
requirements of this delta-wing bomber. methods. In most cases, this modern material enables us to 
We solved the three-in-one problem by developing a new simplify the design and tooling that would be required for 
type of multi-wall construction, combining both laminate equivalent metal parts 
and sandwich structures. To anticipate the increasing speeds Zenith’s reinforced plasties are the only answer for some 
and altitudes of jet aireraft and missiles, we have expanded structural components—and a better answer for many. We 
our research program on high-temperature materials, invite you to “bring your tough ones to Zenith?’ 
World's Largest plant prod gr forced plast mponents for the U.S. Air Force, | Army, and >. Navy. Apr st je Aircraft and M e Radomes « 
Helicopter and M le Fuselage Sectior Aircraftand™M le Wing Fairing Fuel Tank - Fire B Re j ntainer Bomt 
and ru Rocket La her Pod Antenna Reflectors + Arct helter Boat Mir weeper La ng Craft - g and Power Craft 
Naval Craft Components + Buoysand Floats Ducting Ground Rigid Radomes Land 1 Aerial Mine ‘ hipping Containers Storage Tanks 


Zenith Plastics Company 
1600 West 135th Street, Gardena, California &> 
Subsidiary of Minnesota Mining and Manufacturing Company 
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BEG oodrich wheels and brakes 
selected by Lockheed for propjet Electra 


ayiATION PRODUCTS 


And now Lockheed reports: 


American Airlines, Eastern Air Lines 
specify B.F. Goodrich wheels 
and brakes on their Electras 


affirm the importance of this new brake for all classes 


To meet exceptional braking requirements of America’s 


first propjet airliner, Lockheed selected B. F.Goodrich of modern airplanes. B. F.Goodrich disk brakes have 
wheels and brakes for its Electra. Two major airlines higher capacity tor faster, chatter-free stops than any 
have already specified this new equipment on their brake on the market today—your assurance of longer 
Electras. Current flight tests on a large jet transport service life with reduced maintenance. 


Tires + Wheels + Brakes + De-icers + inflatable 


B.EGoodrich Aviation Product cots: neared robber. Pressure 


Sealing Zippers + Rivnuts + Avtrim + Adhesives + 
a division of The B. F. Goodrich Company, Akron, Ohio Hose and rubber accessories 
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EDITORIAL 


As most industries slide into the summer doldrums 
the aviation industry is boiling with a wide variety of 
management problems. We warned as this year began 
(AW Jan. 7, p. 21) that 1957 would be a year in which 
the aviation industry, both in its manufacturing and 
transport segments, would have to solve some knotty 
problems to insure continued prosperity As we pass 
the mid-year mark it is clearly evident that the problems 
we outlined have grown more acute and have been joined 
by another group precipitated primarily by government 
policies. ‘These government policies are both short 
sighted and dangerous because, unless modified, they 
will undermine the foundations of our national defense 


ind our national air transport system. 


Pattern of Confusion 


Perhaps the most serious problem is the fiscal muddling 
now going on in the Pentagon. Veteran executives who 
have battled through the feast and famine cycles of the 
urcraft industry for the past 30 years tell us that never 
in history has the fiscal maneuvering of the defense busi- 
ness been in such a confusing muddl 

Congress has been thoroughly confused by the almost 
weckly signal reversals it received from the Pentagon and 
the White House on the Fiscal 1955 defense budget. 
Phe military services which procure complex hardware for 
icrial weapon systems have been thoroughly confused by 
the fiscal directives and subsequent reversals that have 
descended on them from the Secretary of Defense's 
office And the contractors trying to do business with 
the Pentagon under a constantly shifting set of fiscal 


policies are in a genuine financial bind, 


Economic Imagery 


lo further complicate the issue, nobody has advanced 
1 single step in the direction of obtaining new renego 
tiation procedures that effectively prevent profiteering on 
defense business but also permit legitimate business to 
operate efhaently. 

Irony of all these confused fiscal policies, most of 
them advanced in the cause of alleged economy, is that 
they are costing and will cost the taxpayers of this coun 


try untold millions for which nothing tangible will be 
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Aviation's Problems Multiply 


received. It is also ironic that when any proposal appears 
such as the recommendations of the committee headed 
by Ralph Cordiner, chief executive of the General Elec 
tric Co., on an equitable pay scale for military techm 
clans—it is quickly junked as “inflationary.” Implement 
ing the Cordiner committee's report would soon slice 
from two to three bilhon dollars from the defense 
budget—a welcome relict for all taxpayers 

In the airline business the financial squeeze is also 
coming from government policy. The Civil Aeronautic 
Board staff has its own methods of bookkeeping to prove 
airline profits are much higher than they are and choose 
to ignore the rising cost curve that i cutting profit mar 
gins dangerously thin. [Tt is also standing supinely by 
while United States domestic trafhe nghts are being 
traded away to foreign airlines 

Progress on providing adequate trafhe control and 
ground facilities for the jet age is still pamfully slow 
A prune example is the senseless controversy over pro 
viding an urport idequate for jet transport to serve 
Washington, D. C., the nation’s capital, Maryland and 
Virginia senators will still be wheezing debate on thi 
subject when jet transports swish by Washington on 
their way to serve cities that have provided adequat 


fac ilities. 


Better Information Policy 


Aviation in both its military and civil ispects 1s an 
essential part of this nation cconomc and politi il 
strength \ uch ait certainly deserves more detailed 


and intelligent consideration from both the legislative 


and executive branche of the government llowever 
managers of the aviation madustry cannot hope for much 
better consideration from the government agencies which 
ire properly charged with regulation of their busine 


usile they themselves make more of an effort to keep 
both the government and the citizen vho clect it far 
better informed on the vital issues facing aviation today 

Ihe time for intermeme battling within the aviation 
industry has long sine pa cd Url it prepared to 
accept the full, disastrou onsequences Of it urrent 
problems the aviation industry had better start peakin 
loudly and clearly with a unified voice 


Robert Hotz 
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6 and 8 cfm Compressors 


A leader in the development of dependable, 
lightweight pneumatic devices, Walter Kidde 
& Company, Inc., has in production rugged, 
tested 2, 4, 6 and 8 cfm air compressors. De- 
livering air at 3,000 and 5,000 psi, Kidde 
compressors may be driven by air turbine, 
hydraulic or electric motor, gear box or 
direct engine pad. Equally available are 
compact package assemblies providing all es- 
sential components for optimum operation 
of pneumatic systems. Users of Kidde air 
compressors include Boeing, Fairchild, Lock- 


4 cfm 
Portable Ground 
Service Cart 


PNEUMATIC POWER-PLUS 


heed, North American, Republic, Douglas, 
Convair, Avro. 

Also in production is the compact, port- 
able 4 cfm ground service cart (above, lower 
right) which supplies dry air (stored in 
shatterproof, wirewound steel sphere) from 
50 to 3,000 psi. Kidde has ground service 
carts and compressors with higher outlet 
pressures, larger capacities and various type 
drives which can be made to meet your exact 
specifications. For full information, write to 
Kidde today. 


Walter Kidde & Company, Inc., Aviation Division 
719 Main St., Belleville 9, N. J. 
Walter Kidde & Company of Canada Ltd., Montreal 

District Sales Engineering Offices: Dallas, Tex.; Dayton, Ohio; St. Louis, Mo.; 
Seattle, Wash.; Van Nuys, Calif.; Washington, D. C. 


idde © 
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2 cfm Compressor Package s. 4 cfm Compressor 
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WHO'S WHERE 


In the Front Office 


Brig. Gen. C. Pratt Brown (USAF, ret 
issistant to the president for special assign 
ments, Republic Aviation Corp., Farming 
dale, N. ¥ 

Richard W. Millar, a director, Turco 
Products, In Los Angeles, Calif 

Dr. John L. McLucas, president, Halles 
Ravmond and Brown, Inc. (State College 
Pa.), division of Topp Industnes, Inc., Bes 
erly Hills, Cahf. Dr. McLucas succeeds 
Robert V. Higdon now vice president-long 
range planning, Topp Industnes 

Matthew J. Betley, president, Titeflex 
Inc., Springfield, Mass 

I. J. Hammill, executive vice president 
md managing director, Walter Kidde & 
Company of Canada Ltd., Montreal, Can 
ida. “Mir. Hammill sueceeds C. K. McLeod 
now board chairman 

Anthony L. Conrad, vice president-gov- 
ernment service, and Stephen D. Heller, 
vice president-missile test project, RCA 
Service Company Inc., Camden, N. J 

Norman Perlmutter, vice president, Sys 
tron Corp., ¢ oncerd, Calif 

Allan FF. Bonnalie, assistant vice president 
flight operation, United Air Lines, Inc 
J. G. Brown succeeds Mr. Bonnalie as di 
rector of flight traming. Also: N. F. ‘Tim 
per, superintendent of flying, and T. M. 
Plunkett, manager-operations planning 

H. Donald Cameron, assistant vice presi 
dent-operations, Canadian Pacific Airlines 


Honors and Elections 


Dr. James T. Grey, Jr., head of the 
Chemistry Section of Cornell Aeronautical 
Laboratory, In has been appointed scien 
tific advisor to the A Force's Directorate 
of Research and Development, Washington 
DC. Dr. Grey is on leave of absence from 
the Laboratory 

Carter L. Burgess, president of ‘Trans 
World Airlines, In has been elected a 
director of J. P. Morgan & Co. Incorpo 
rated, New York, N. Y¥ 

Dr. Ernst Weber has been appointed act 
ing president of Polytechnic Institute of 
Brooklyn, N. Y. succeeding Dr. Harry 
Rogers, deceased. Dr. Weber ts vice presi 
dent for research at Polytechnic 


Changes 


Dr. Martin J. Gould, director of research 
National Electronics Laboratories, subsidiary 
of Thickol Chemical Corp., Washington 
D.C. K. W. Hoover and H. R. Corbett, 
Ji., semor clectronic research engineers, at 
sistant to Gould 

Leonard Brewer, project director-rocket 
ngines, Research and Development Dept 
Explosives Division, Olin Mathieson Chem: 

il Corp., East Alton, Il 

Harry McPherson, to head testing pro 
grammi ike scapon vstcm lemco Au 
raft Corp., Dallas, Tex 

William EF. Haines, Washington, ¢ 
representative, Hl. K. Porter Company, In 
New York, N. ¥ Mr Haine d 
Ek. G. Counselman now manager industrial 
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INDUSTRY OBSERVER 


© Flying pipe aerial refueling buddy system is being considered for Republi 
Aviation Corp.'s F-105 to give the supersonic aircraft a tanker capabilit 
Gear consists of a retractable folding arrangement with a single droguc 
tipped tube swiveled between two other tubes connected to external tank 


> Pogo High, infrared heat source developed by Naval Ordnance Test Station 
for Sidewinder missile target practice, is shot to 50,000 ft. by a missile using 
a Sidewinder solid propellant motor. Parachute lowers the pod of slow 
burning thermite mix which serves as an infrared cmanator equivalent to tour 
engines of a piston-powered aircraft. 


© Rolls-Royce Conway by pass cngine has exceeded its civil rating of 16,500 
Ib. static thrust (AW June 10, p. 23) on test stand runs at the Rolls plant 
in Derby. Miulitary rating is 17,150 Ib. thrust. Commercial versions are 
scheduled for some Bocing 707 and Douglas DC-5 jet transports with the 
military version slated for an advanced version of the Handley Page Victor 


bomber 


© Pyroceram nose cone for Convair Tartar surface-to-air destroyer-based 
missile is under evaluation at Johns Hopkins Applied Physics Laboratory 
Material is machinable, minimizes radar distortion. Navy ‘Vartar is lighter 
than Terrier, requires about five avionic consoles for search, track and fire 
control as compared with approximately 20 for Terrier. 


© Radars made by Cossor in England are now being delivered to key NATO 
tations along the Iron Curtain. Units have a range of almost 400 mi, can 
detect and monitor flight operations of individual fighter planes well msick 
Europe 


P Douglas Aircraft is building a mockup of an anti-missile missile now under 
development incorporating a nuclear warhead, 


© West German Air Force will flight evaluate the Grumman FIlb 1 
supersonic fighter within the next few weeks as part of an overall study of 
wailable new high-performance planes needed to modernize its aur arm 


> New acrodynamic modifications on Sud Aviation Vautour tactical bomber 
and night fighter for the French Air Force include leading edge extensions 
outboard of pod-mounted nacelle and slab tail. Fourth production Vautou 
is being fitted with one-piece tail, seventh prototype has been flying with 
new leading edges. Both will be standardized on future Vautours, and lead 
ing edge extensions will be retrofitted on all production planes, 


© Douglas Skyhawk A4D-3, advanced version of the A4D which Na 

Bureau of Aeronautics decided not to build (AW July 1, p. 25), was to 
have been equipped with Martin's air-to-surface Bullpup missil bor 
performance boost, the aircraft was to have been powered by Pratt & Whit 
nery’s new J52 which offers lower specific fuel consumption and is consider 


ibly lighter than the Wright J65 bemg used in the A4D-2 


P Pantobase version of Grumman Aircraft's Army-Marine high-performance 
aircraft (AW May 27, p. 28) has been designed by the Bethpage, N. Y 


firm. Layouts also have been made of a five-seat “bush-type” civil version of 
the aircraft. 


© Gvrodyne Corp. of America, St. James, N. Y., probably will not attempt 
to obtam Civil Acronauty Administration certification of its oneaman 
XRON.-1 rotorevcle helicopter for at least another 15 months despite inerca 
Ing for a civil eersion. Military deve nt and produ pr 
grams will delay certification atte mpts for at least that long. A compan 
$a i commercial XRON-1 produced in lots of 100 to 500 might 
cll for as low as $5,000 cach 


© Sidewinder air-to-air missile equipped with exercise head instead of expen 
sive explosive warhead is being used for fleet pilot training. If missile misses 
target, white flash results; red flash occurs with hit. Flashes are tracked from 
firing aircraft and sarface stations 
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Equipped with Macwhyte Control Cables 


fighter-bomber with air superiority capabilities designed 
‘maximum climb, maneuverability, altitude and high speed. — 
Range is over 1000 miles. Wings are swept back 45 degrees. Span 
__ is 38 feet. Length overall is 47 feet and height overall is 16 feet. On 
August 20, 1955, an F-100C set world’s official speed record of — 
822.135 miles per hour. Maximum service ceiling is over 50,000 “id 


Macwhyte Aircraft Cable is utilized for controls. 


_Macwhyte Aircraft Cable is made in a complete line of sizes ine 
types. Macwhyte Cable terminals, stainless steel, are 

available loose or in complete assemblies ready for installation. — 

Macwhyte Aircraft Cables, Terminals and Assemblies meet the — 


MACWHYTE COMPANY 2906 Fourteenth Avenue, Kenosha, Wis. 
Cable + Terminals + Assemblies + Tie Rods 

Manufacturers of Internally Lubricated PREformed Wire Rope, Braided 
Wire Rope Slings, Aircraft Cables and Assemblies, Mone! Metal, Stainless 
Steel, Plastic Coated and Ny! n Coated Wire Rope, and Wire Rope Assem 
blies. Special catalogs available. 

MILL DEPOTS: New York 4, 35 Water St. + Pittsburgh 36, 353 Curry 
Hollow Road « Detroit 3, 75 Oakman ) Blvd + Chicago 6, 228 S. Desplaines St. 
* St. Paul 14, 2356 Hampden Ave. « Ft. Worth 1, P.O. Box 605 « Portland 9, 
1603 N.W. 14th Ave. + Seattle 4, 87 Holgate St. « San Francisco 7, 188 King 
St. « Los Angeles 21, 2035 Sacramento St. oe 
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_ Checking control cables prior to instal- 
tation in the North American F-100 


Defense ‘57 Expenditures 


Defense Department expenditures during, Fiscal 1957 


totalled approximately $35.2 billion, some $2  bilhon 
more than the administration jad counted upon, Of 
this, major procurement and production accounted for 
$13.6 billion, including $8 bilhon for aircraft, $2 bilhon 
for guided missiles. Operations and maint nanee expendi 
turcs were $9 billion; research and development, $1.7 
billion 


Committee Tangle 


Some members of the House Armed Services Inves 
tigating Subcommittee are dissatishied with the handling 
of its investigation of aircraft engine manufacturers by 
chairman Rep. Edward Hebert (D.-La When Hebert 
laimed that USAF had wasted $25 million on a contract 
with Curtiss Wreght ¢ orp sce. Pag md then 
jumped to a public hearmg on an airframe contract with 
General Motors Corp. without substantiating the 
charge, Rep. Frank Osmers (D.-N J.) called the mvesti 


gation “a headline hopping expedition” contamimng “in 


temperate charges without hearmg both. sick 
demanded that “we get on a subject and conclude a sub 
ject. Hebert said im rebuttal that he is waiting on 


Curtiss-Wright President Rov Hurley to review USAT 
records before going further 

Phe Subcommittce’s hearing schedule calls for Pratt & 
Whitney Aircraft Division of United Aircraft Corp. on 
July 29 and 30; Westinghouse Electric Corp., July 31 
Gencral Electric Co., Aug. 1; Continental Aviation and 
Ienginecring Corp., Aug. 5; Ford Aircraft Engine Divi 
ion. Ford Motors Co., Aug. 6; Lycoming Division of 
Avco Manufacturing Corp Aug. 7: Allison Division 
Gencral Motors Corp., Aug 8 


New NACA Member 


National Advisory Committee for Acronauti has a 
new committee member, Rear Adm. Wellington ‘1 
I issistant Bureau of Acronautics chicf for procure 
ment and until recently BuAer gencral representative at 
Wright-Patterson APB, Ohio Adm. Thine uceced 
Rear Adm. Carl J. Pfingstag, former assistant BuAecr 
chicf for field activities and now force maintenance and 
materiel officer of the Atlantic flect 


Close USAF Audits 


Air bon is taking tcp to assul lose audit review 
of forward pricing propo ils of its contractors as a result 
of a General Accounting Office investigation of a con 
tract for 599 F-S4F aircraft with General Motors Corp 
Buick-Oldsmobile-Pontiac Assembly Division at Kan 
Cit GAO charged that. because of faulty cost calcula 
tions on two redeterminations, Gon 1 Motors realized 
nh f $17.4 million J. Power chict of 
GAO's Defense Accounting and Auditin Division 
presented a report on the investigation to House Armed 
Service Investigating Subcommittee It was part of 
CGAQ) iccclerated program of reviews of military am 
craft procurements (AW April 1, p 2¢ 

USAF has concurred that the exce profits wer 
ittributable to the failure of contracting officials to 
malvze and evaluate effectively GM's forward-pricing 


proposal Three USAF attempts to obtain a refund 


Washington Roundup 


have been fruitless. General Motors has maimtamed that 
“the adjustment of contract prices to effect a revision of 
carned profit ratios is a matter for internal consideration 
GAO is now making a study “as to the legal validity 
of the negotiated prices 
GAO charges that the GM price proposals im the two 
redeterminations did not reflect known reductions m 
subcontractor prices, labor, overhead and other cost 


Air Force Economics 


burthes ittempts to brict madustry a omplete 
possible on current and future procurement situation 
will be made by Air Force at this week Air borce 
Assn. convention in Washington 

Official theme of the meeting is the golden anniver 
sarv of the Air borce Unofhicial theme seems to be 
economics m= the aimcraft mdustr On Wednesdar 
USAF Sccretary James Hl. Douglas will bring industry 
up to date on deve lopime nts since his June 20 Pentagon 
conference with aucraft executive AW June 24, p. 26) 
Officials of the Air Matenc! Command and Aw Research 
and Development Command will follow suit 


Belgium Bilaterals Suspended 


Mounting concern m Congre cr the Dutch and 
Australian am agreements concluded by the State Depart 
ment this vear ws beheved to be one of the major factor 


behind last week uspension of bilateral talk with 
Belgium Legislation has been introduced m Congre 
designed to prohibit vhat aurlin tom 
of U.S. air nghts to foreign airlin AW July 
Phe Dutch and Australian air transport, along with 
the German ai bilateral in 19 were criticized a la 
tions of the United States civil a wading to 
the imdusts in that the foraen carnmers recewed mor 
benefits than U.S received mm retum 
It w reported that th Belenmn additional 
routes in the United State noludin iwhts to fly to the 


West Coast and to Mian and pe nts bevond 


Wilson Warning 


Defense Secreta Chas i \\ on tia that 

ontractor iwiilt that unauthornzed 
disclosures of classified defense information “if sufficient! 
crou ire grounds fe withdrawal of securnt learance 
of offending mdividuals and, extrem for den 
ng a in Opportunity to participate futur 
covermmecnt nt i for prosecution. 

warning 1s a part of \\ nplomentation of 
recommendation nade last the ¢ | ( 
mitt on fied Information \) | 
Clon tion la at ninatin 
overclassificat t st Bat Wilson 
nentation i ft t gt! ) fi t 
te issif vithout o ting th i 
lassification and hassificat pt t i that 
thy hall b ded 

John \l 1) 4 C,overnment 
Information Sub ttee chamman the unplemen 
tation ct fon pt that th 
inf nation hich should not | fi ut has been 


Washington staff 
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ORENDA IROQUOIS engine design feature is the longitudinal firewall running along the lower portions of the engine (painted white). This 
encloses all of the fuel and hydraulic lines. Afterburner fuel lines, which are exposed, are normally covered by an annular casing. Fire- 


wall keeps combustible liquids out of the flow of air passing over the engine to the afterburner nozzle. 


Iroquois Based on Supersonic Efficiency 


Sacrifice of some subsonic performance was made 


to fit engine for extended operation above Mach 1. 


By J. S. Butz, Jr. 


Malton, Ontario—Orenda 
turboyet cngine developing ibout 23, 
O00 Ib. of thrust has designed 
for maximum efheiency supersonie 
flight at the expense of a slight reduc 


Troquois 


been 


ton im subsonic performance 

This 
variable geometry Compressor and tur 
blades, and it imdicates that the 
lroquois is intended for use im aircraft 
which fly a large percentage of then 
above Mach 1. Lroquois will 
Avro Arrow 


sacmhice as mevitable without 


powe I 


Afterburner Design 


Phe afterburner has been an integral 
part of the design since its imception 
thrust to 30,000 Ib 
Phe Iroquois, which is the largest 
advanced 


ind boosts over 


engine known to be im an 
development state ina Western nation, 
vas shown publicly for the first) time 
last week at its home plant 

Orenda ignificant weight 
waiving in the engine, which is approxi 
imately 20 ft. long, 4 ft. im diameter 
It has twin spool compressor, an an 
chamber, and it 
makes titanium and 
other new 


clams a 


combustion 
extensive use of 
alloys 

Decision to design for maximum 
supersonic efherency was made m Sep 
1953, when the 


tember, project was 


26 


begun. It was estimated that by the 
time the Iroquois reached service, ait 
craft would require supersonic speeds 
than a few minutes during 
combat. ‘Therefore, the 
well as length of subsonic cruise would 
be substantially reduced 

Orenda, relatively small) manu 
facturer with only two engine designs 
to its convinced that 
its proposal for a very large engine 
could be realized in that it 
put SS million of its own money into 
the onginal development effort. Fifteen 
months after this expenditure 
the first test engine was running 
Orenda did not financial sup 
port from RCAF until second enging 
was ready to run four months later. ~ 

The engine’s development has now 
reached the 


for more 
importance as 


credit, was so 


practice 


began 


ICCCIV¢ 


stage that negotiations are 


i progress to license it for manufac 
ture in the United States 
Wrght prominently mentioned as the 
Basic data is available 
manufacturers and many of 

aircraft proposals 


with Curtiss 


he crisce 
to U.S 
their new 


cngine 


ce ign 
include lroquois-powered versions. 
Primary decision regarding good sub 
Or good supersonic performance 
of the 
Low specihc 
fuel consumption is attained by a high 
pressure ratio (and turbine 
inlet temperature) at subsonic speed, 


hes in the choice 


ratio 


for an engine 
COMPIessor pressure 


moderate 


and by a low pressure ratio in super 
sonic flight. 

In most engines designed for good 
subsonic cruise the pressure ratio 1s 
about 12. Some large engines designed 
for long use at supersonic Mach 
numbers (e.g. the Rolls-Royce Gyron) 
the pressure ratio is about 6. The 
lroquois is between these two figures so 
that performance is not too 
severely penalized 

Specific thrust, which is 
principal criterion for judging engine 
performance, a high turbine 
inlet temperature to reach a large valu 
At subsonic speed or about Mach .9 
aircraft drag is relatively low and low 
specific thrust is sufficient. ‘Therefore 
moderate turbine temperatures can be 
used with high pressure ratios to give 
good specific fuel consumption. 


subsonic 
the other 


requires 


Heat Problems 


As speed increases, the ram effect of 
the air entering the compressor raises 
its pressure and temperature. High 
pressure ratios further heat the air and 
bring it closer to the turbine inlet tem 
perature which is the limiting value 
for the engine. ‘This reduces the amount 
of fuel which may be burned. 

The result of this ram effect is that 
low pressure ratios are required at super 
sonic speeds for low specific fuel con 
sumption and maximum specific thrust 
However, the maximum value of specifi 
thrust falls off badly and the mass flow 
of air required for a given thrust gets 
very large. Afterburning then becomes 
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ittractive because it boosts specific 
thrust (about 50% at Mach 2.5) and 
uts the volume of air required so that 
the engine frontal area may remain 
mall 

Use of a low pressure ratio has the 
idded advantage of cutting engine 
weight because it requires fewer com 
pressor stages. The twin spool design 
ilso cuts the number of stages because 
cach spool can operate nearer the design 
point of its blades and remain more 
efficient over entire performance rang¢ 

Ingine weight was further reduced 
by the use of many new alloys and 
raising the design stresses of older ma 
terials through better refining processes 
litanium was used extensively and 
Orenda is set up for welding, machining 
ind fabricating this material 

\ typical direct weight 
through titanium is in a compressor 
tage which weighs lb. with steel 
wheel and blades and only 33 Ib. when 
made of titanium. Further indirect 
savings are reduction in stresses trans 
mitted to the shaft permitting lighter 
hafts and fewer bearings 

Therefore, use of titanium sheuld 
result in greater weight savings than 
indicated by direct material substitution. 


saving 


Thrust-to-Weight 


The basic weight of the Iroquois 
would be around 5,900 Ib. if the new 
estimates of variation in engine weight 
with thrust that have been made by 
Orenda engineers technical litera 
ture have been achieved. This would 
ve the engine nearly 3.9 Ib. of thrust 
weight, which is 


per lb. of engine 
remarkable when compared to known 


Etendard VI Unveiled 


First pictures of Avions Dassault Etendard VI show basic similarity to Etendard IV pred 
ecessor. Unlike Etendard IV, which was powered by Snecma Atar LOLE-4, the Etendard 
VI is powered by Bristol Orpheus turbojet rated 4,850 Ib. thrust. Etendard VI, entered 
in NATO lightweight fighter competition scheduled to begin in September, has large 
low pressure tires for landing on unprepared fields. Next proposed development of 
Etendard is a tandem trainer for transition use after primary training in Fouga Magister 


figures for various other jet engine 
Another novel feature of the engin 
is the method of suspension. It is at 
tached to the fuselage at five points in 
comparison to the more common three 
points. A series of links are used so 
that no radial loads are transmitted into 
the engine casing. The loads are all tan 
gential and as a casing resists these more 
effectively than radial loads it be 
thinner and lghter. Distrnbuting the 
loads into five points instead of three 


Appropriation 


FY 1957 


(000,000 


Omitted) 
AIR FORCE 
Aircraft and related 
Procurement $6,848 
Research and De- 
velopment 710 
NAVY 
Aircraft and related 
Procurement 1,733 
Research and De- 
velopment 492 
ARMY 
Research and De- 
velopment 410 


Defense Appropriations 
House and Senate conferees last week approved $33.7 billion in new funds for 
Department of Defense for Fiscal 1955, 
allowed for Fiscal 1957. In January, the Administration originally requested $36.1 
billion for Fiscal 1958. Key allowances by the conferees in the aviation field were 


This compares with the $34.7 billion 


Approved by 
House Senate 
Conterees 
rY 19558 
(000,000 


Original 
Request 
FY 1955 


(000,000 


Omitted) Omitted) 
$6,200 $5,886 
661 661 
1,932 1,837 
505 505 
400 400 
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ilso reduces local stresses in the casing 


Turbine blade cooling is probabh 
bemg used on the lroquon Orenda 
has indicated that pecit thrust 1 


materially improved up to Mach | 
through ut ooling This delay the 
ind keeps sf 


need tor afterburner us 


down at moderate upersonn speeds 

Orenda has don onsiderable work 
in developing the hollow turbine blade 
necded for ha itistac 
tory blades for use up to 19°70 with 
but their life w le than 
that of a lid black perating at 
lowe temperature Orenda ilso 
ictively testin ther methods of blade 
cooling which wall be required it above 
Mach 2 if specihe thrusts are to be 
raised above toda valuc 


Civil Applications 
While the lroquoi 


intended for 


ners have strong arguments for it 
ipphication im ommercial tran port 
with upersoni ruise speed Its basi 
compressor design wor Id permit per 
formance optimization at any low super 
onic Mach number through slight tur 


bine ind compressor blade redesign 


In contrast to some other engines of 


foragn the ha been 
designed to Canadian standards which 
ire virtnally the san those used in 
minor items as methods of wiring the 
CoO k pit for cneme turting hie cngeme( 
vill al be manufactured bw thy wn 
quantity product method cd ow 
the U.S. the to tthe r mw 
tional design effort will be required for 
ts 


wer 
dee ‘he 
4 4 
¢ 
| 
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ay 
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BELLY view of F105 shows weapons bay beneath wing, pylons near tips also for stores. Main gear (below) folds into wing. 


Intake, Speed Brake Design Are F-105 


New York—Republic’s F-105 Thun 
derchicf supersomic fighter-bomber, 
shown publicly for the first time at the 
Air Force 50th anniversary show last 
week, mcorporates several design depar- 
tures: swept forward intake ducts at the 
wing roots, Ciover leat speed brake md 
i blend of conical camber and leading 
cdge droop 

The area ruled F-105, which is 63 ft 
| in. long, 19 ft. 8 in. high at the tail 
ind has a 34 ft. 11 in. wing span, also 


incorporates an unusual fin ram air in- 
let for afterburner cooling (top nght). 

Powered by a Pratt & Whitney [75 
engine developing 15,000 Ib. thrust 
vithout afterburner, the F-105 
a heavy weapons load internally 
or externally It was designed under 
the weapons system concept 

Not only do the ducts serve to posi 
tion the shock wave at the best angle 
for supersonic performance, but they 
illow cnough depth to house the main 
landing gear in the wing instead of the 
fuselage as in other ngh performance 
fighters—Lockheed’s F-104 and Chance 
Vought'’s FSU, for exampk 

Republic says that the ducts addi- 


4 
~*~ 
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Innovations 


tionally reduce the turbulence of the 
flow against the tail to hold down 
buffeting 

Clover leaf speed brakes occupy the 
last 36 in. of the tail. They open into 
four petals with a sliding shield be 
tween them to form a solid circular 
brake area. Republic says this con- 
figuration provides more cftective brak 
ing and at the same time more stability. 

Camber of thin, short wing increases 
toward the wing tip to help prevent tip 
stall at high angle of attack. Leading 
edge droop provides means of altering 
degree of conical camber to provide 
most effective curvature for cither cruis 
ing speed or supersonic speed. Conical 
camber reduces induced drag of a thin 
wing at subsonic cruise without com 
promising supersonic performance (AW 
Nov. 26, p. 26). Horizontal stabilizer is 
one-piece all flying type. Ventral fin ts 
added for high-speed stability 

Air Force Assn. convention and Au 
power Panorama at Washington this 
week will include flight of Rvan X-13 
Vertijet and static display of Lockheed 
X-17, Bell Rascal, Hughes GAR-2A 
Falcon, Boeing Bomarc. 


WING ROOT intake ducts, fin ram air intake (top) are unique design features of the F-105, 
Ducts provide maximum recovery at supersonic speeds and reduce turbulence of flow to 
tail. Fin duct is for afterburner cooling. Actuators on tailpipe are for clover leat speed 


brakes. Wing incorporates conical camber. 


. 
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Firestreak, Bloodhound Home on Targets 


Iwo British missiles, de Havilland Virestreak (top) and Bristol-Fer ranti Bloodhound (bottom) are caught at instant before impact with 


verial targets. Virestreak, fired from Sabre fighter over Australia’s Woomera range at 40,000 ft., scored a hit on Jindivik drone. Blood 
hound was photographed from camera mounted on wing of target aircraft in dry run. It was one of two fired; one -hit and damaged 
target and the other passed within six feet of it. Proximity fuse would have fired and detonated second missile. Firestreak is infrared 


guided, Bloodhound, designed for long range, is powered by two Thor ramjet engines plus boosters for takeoff. 
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Russia Picks Tougher Satellite Orbit 


Cranfield, England—Russia will place 
its earth satellite m= a_ north-south 
orbit at a small angle to the mendian, 
Professor Boris Petrov of the Soviet 
Academy of Sciences told a_ three-day 
international symposium here on high 
iltitude and satellite rockets 

Ihe meeting was jointly sponsored 
by the Royal Aeronautical Society, the 
British Interplanetary Society and the 
Cranfield College of Acronautics 

Ihe Russians apparently are con 
fident that sufficient velocity will be 
provided by thei propulsion system to 
overcome the disadvantages of a north 
south orbit. U.S. plans call for an 
orbit as close as practical to an cast 
west plane in order to take advantage 
of the earth’s rotational velocity 

Reasons for the American choice 
were explained to the symposium by 
Milton Rosen, technical director for 
Project Vanguard. 


Velocity Gift 


“This earth rotational velocity is a 
gift, so to speak, of which the launch 
ing vehicle may take advantage by favor 
ible choice of launching site and direc 
tion.” he said. “Obviously the best 
condition would be to launch due cast 
it the Equator, in which case the 
velocity gift would be 1,515 ft. sec. 

Firing due east from the chosen site 
it Cape Canaveral, Fla., would provide 
1.340 ft./sec. at an inclination of 25 
deg. However, in order to permit ob 
servation of the satellite by observa 
tories in the temperate zone, the 1 
clination specified ts approximately 
deg. This will give an earth rotation 
contribution of 1,170 ft./sec 

Rosen pointed out that orbit 1 
quirements involve a balance between 
velocity performance and guidance pre 
cision—the more velocity available, the 


5 


less precision required 

“The Vanguard approach,” he said, 
has been to maintain a substantial 
excess velocity capability and to hold 
the precision of guidance to that ac 
ceptable for a minimum performance 
vehicle.” 

he Russians, firing from a site in 
the Sovict Union, which in any event 
would provide less of a rotational con 
tribution, apparently have decided to 
pass up the cast-west advantage in fa 
vor of a north-south orbit that wall give 
much greater coverage of the carth’s 
urface 

It thus wall be possible to observe 
the Russian satellite from all part of 
the earth with the exception of entral 
«of the Arcti Antarcti 
Petrov said no date has been fixed tor 
the first Russian launching, the num 
ber of ittempts to be made will de 
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pend on initial success in achieving an 
orbit, he said 

Petrov headed a three-man Russian 
delegation to the meeting. He also out 
lined Soviet plans for firing a total ot 
125 high altitude rockets during the 
International Geophysical Year. ‘These 
are to be launched from sites in the 
Soviet Union, in the Arctic and in the 
Antarctx 

Ihirty firings are to be made between 
now and December from the Soviet 
Union itself between latitudes of 50 
deg. and 60 deg. north. Another 40 
will be made next vear 


Rocket Firings 

I wentv-five rockets will be fired next 
vear from Franz Joseph Land, 80 deg 
north latitude and 30 from the Ant 
irctic in the area of Mirmmy, between 
50 and 60 deg. south latitude 

He said the Sovict rockets will reach 
heights up to 125 mi. They will carry 
instrument cannisters for release at high 
altitudes and also will be equipped for 
telemetering 

One of the most interesting papers at 
the svmposium was presented by Lt 
Col. J. P. Henry of the Brussels Office 
of Air Research and Development 
Command. Col. Henry, looking ahead 
to manned satellites, suggested that onc 
of the great psycho-physiological haz 
irds of satellite travel might be hallu 
cinations resulting from prolonged in 
activity and lack of sensory stimuli 

He noted experiments which have 
been carried out decreasing the amount 
of information reaching an individual 
through pathway 
These included long periods in dark 


normal sensory 


Soviet Tiff 

Moscow—Russian Air Force's new oth 
cial magazine, Sovyetskaya Aviatsiva 
(Soviet Aviation), has been sharply criti 
cized in the Soviet Army's Krasnaya 
Zvezda (Red Star) in an apparent rare 
public display of interservice feuding 

Red Star, the traditional military voice 
of the USSR, went out of its way to 
print detailed charges that Soviet Avia 
tion, which is still less than a vear old 
is poorly edited, frequently maccurate 

The Army paper published a letter 
from a Russian Air Force major who 
said Soviet Aviation failed to identify 
personnel with their proper units; re 
jected, cut, garbled of improperly em 
bellished articles received from its corre 
spondents, and attributed imaginary 
achievements to some officers. 

Both Soviet Aviation and Red Star 
are official newspapers of the Soviet 
Ministry of Defense 


ened, silent rooms and in well-lighted 
rooms in which a hum obscured all 
significant sounds 

“In all cases, sooner or later, either 
in a few hours or at most in three to 
four days, the men exposed to uch 
sensory deprivation began to show sym 
toms,”’ Col. Henry said. “They wer 
subject to blank penods when the 
could not think and became depressed 
easily 

Subjectively the most 
symptom was the appearance of hallu 
cinations. Starting with sunple dots of 


alarming 


light lhnes and geometric patterns thes 
progressed as time wore on into mor 
and more complex and well integrated 
waking dreams. ‘These would even loob 
like scenes from a motion picture, How 
ever, the images would sway and tilt on 
occasion in a nauseating fashion 

Ihe ARDC official suggested that 
when there is too little mformation 
flowing into the bram from sense ot 
gans recording events m the outer world 
the brain tends to overvalue percep 
tions generated by inner instinctual ana 
emotional patterns 


Hallucination Prevention 


Hallucinations and other side effects 
can be prevented, he said, providing 
there are sufhcient interesting tasks and 
cues from the outer world for the 
brain’s integrating mechanism bal 
ance against what he called constant 
inner bombardment 

Col. Henry said there is a very real 
psycho-phy logical hazard im the op 
cration of a satellite vehicle for a pro 
longe d p nod 

“it prolonged sub-gravity states 
were to be combined with darkness and 
lack of meanmgftul information trom 
the environment within the vehuck 
mental breakdown could be expected in 
many men ina few hours.” he warned 

The manned satellite must be ce 
signed, he said, so that the human oper 
ator is constantly occupied with mean 
ingful stimuli and significant task 

K. J. Bossart, former chief engineer 
of Convair's Atlas missile project and 
now technical director of Convai-Astro 
nautics, outlined for the meeting son 
of the problem faced in the develop 
ment of large missiles. He did not 
nention the Atlas by name but presam 
ibly much of what 
from experience with the imterconti 
nental ballistic mussil 

Bossart said that for optimum per 
formance m large vertically launched 
rissile the thrust should not be 
much larger than the takeoff weight 
iid the trend for thrust-toweight 
ratios in modem mussiles us do 
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the rule. He said it could be 


1.2G 


low 


Calling for this low thrust ratio in 
the preliminary design phase is fraught 
warned, 
inticipated weight growth might well 
jcopardize the final product beyond re 


with danger,” he “since un 


pal 


Solid Propellants 


Bossart dismissed the idea that solid 
propellants will ever be competitive in 
field. High cost, un 
combustion weight 
and handling difficultic 
the solids from the 

nd 

Cost advantage of the oxygen-hydro 
carbon combination is difficult to over 
come among the liquid propellant 
Bossart stated. Unless the cost of high 
specific impulse propellants comes down 


the larger missile 
chamber 
will pre 


larger missiles, he 


ceveral times from what it is today, he 
no economy will result from thei 
use in the first stage of a missile. Onh 


not the cost, would be reduced, 


said 


the size 
he pomted out 

The so-called 
hould, therefore, 
iid third stages of multi-stage velucles,” 
the Convair official said. “In this case 
the increased cost of the propellant in 
the upper stages will be more than com 
pensated by the reduction in size and 
cost of the first stage 

Bossart suggested that the question 
of residual propellants is a serious one 
since propellant left over at 
burnout would have been payload in 
stead 

Ile said three primary sources of re 


super-propellants 


be reserved for second 


unusable 


sidual propellants at burnout ar 
¢ Propellant pumps requiring too high 
an inlet pressure. ‘These are unaccept 
able since they leave a high column of 
liquid ahead of them at burnout 
¢ Rotation of propellants in the tanks 
which vortexing at the outlets 
This can be with suitable 
baffling 
@ Failure to fill tanks to the correct lev- 
deviation of the mixture 
the required value, causing 
two propellants to run out 
Re hable 
ratio in flight in 
cmptving 


caus 


avoided 


cls o1 motor 
ratio from 
one of the 
before the 


correct the 


other devices to 
mixture 
ordet to ichieve siumultancou 
of both tanks are a real challenge, Bos 
irt said 

Structural refinement of large mis 
ile im bring control problems, the 
Convair engineer noted, pointing out 
that weight saving cannot be achieved 
without lo Since higher 
trength allovs do not have an improved 
Young's modulus, bending frequencies 


eco down and begin to ipproach the 


of rigidity 


ervo frequency of the missile 

Phe gyros, of course, cannot distin 
cuish between angles or angular rates 
duc to missile attitude and those. duc 
to missile bending deformation. Rate 
gyros are particularly bothersome. 


Gyro Solution 


Bossart said the problem generally 
can be solved by judicious locating of 
the gyros and by designing the control 
servos in such a way that they will 
filter out the frequencies 
If this said, spe 


cial rejection filters may be needed 


undesirabk 


cannot be done, he 


FOF Fires Zuni 


Propellant sloshing also can have a 
considerable effect on control, Bossart 
noted 

Chief Acrodvnamicist W. F. Hilton 
of Armstrong Whitworth Aircraft pro 
posed a unique solution to the problem 
of re-entry of manned 
into the earth's atmosphere. He set 
forth principles of a vehicle designed 
to protect the crew from heating ef 
fects by placing them and other parts 
of the vehicle in an “acrodynami 
vacuum.” 


space vehicles 


Lift Drag Ratio 

was said to offer 
mum drag with 
lift and also to have a low drag at cro 
lift for initial launching. Since the lift 
directed towards the 
in order to send the 


vehick 


sso iated 


force should be 
earth on re-entry 
trajectory around the earth as 
as possible, Hilton said the 
would fly upside down by ordinary air 
craft standards at all speeds 
mi. sec. At this speed it would execute 
roll to reverse the lift 

Hie suggested a spin-stabilized cir 
cular platform somewhat similar to 
a “flying saucer,” noting that in addi 
tion to its low aspect ratio it also of 
fers a good shape for pressurization of 
the human and electronic payload com 
partment 

aerodynamic vacuum would b« 
created by designing the “hot” side of 
the space vehicle in such a way that it 
would be impossible for the air flow to 
turn the corner completely in attempt 
ing to fill up the vacuum on the “cold” 
ide of the saucer 


much 
kk 


ibove 5 


a slow 


Iwo Navy Zuni S.in. folding fin air-to-ground Mach 3 rockets are fired by Grumman F9F Cougar (AW Mar. 11, p. 26). Solid pro- 
pellant Zuni is 9 ft. 2 in. long, has high velocity, can be used as air-to-air weapon against heavy bombers if proper fuzing is used 
Navy has awarded Hunter Douglas Division of the Bridgeport Brass Co. a $2 million contract for pilot production of aluminum rocket 


motor tubes for Zuni. 


type could be made by cold forging process. 
Aircraft can warry up to 48 Zuni rockets in compact, inexpensive launchers. 


guided air-to-air missile. 


Hunter Douglas worked with Navy Ordnance 


Test Station engineers to determine that rocket tubes of this 


Hunter Douglas also is making metal parts for motor used in Sidewinder, Navy's infrared 
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By Richard Sweeney 


Nev.—Firing of the first 
missile here 
new cra in enemy kill 
USAF’s Air Defense 
ADC commander Lt 
Atkinson that 
uch mussiles already are on operational 
tatus at a number of U.S. bases 

While the Douglas MB-1] 
being flown routinely, Gen 
said, it has been flown on 
ADC stations and, 
it can be taken 
loaded and 


Mercury, 


itomic warhead air-to-an 
il hie red in a 
ipabilits for 
Command, as 
disclosed 


Jose ph 


Genic 15 
not now 
\tkinson 
missions at 
hould the 
storage 
made ready for combat within a matter 
of minutes. Earlier designation of the 
was Ding Dong 

Ihe missile fired here was a modified 
solid propellant, free 


Various 
ed ATISC 


from assembled, 


version of the 


flight rocket, differing from inventors 
models in that launch from the au 
craft and warhead detonation were 


iccomplished by ground controllers in 
the Yucca Flat test site control center 
Via a link. Combat 
launching and warhead detonation is a 


telemcter version 


fire control system function lane 
used in the test was an F-S9J 
Primary purpose of the shot here 


was to gain operational data for the Au 
Defense information on 
wnounts — of aircraft 
ould be expected to sustain at various 
from the blast and amount 
of radiation—and to help ADC develop 


proper plans and techniques for atomic 


Command 
damage cncimny 


distances 


ur defense 
Warhead wa 
than 15,000 ft 
ite, exactly over the 
ervers, five ADC 
ind one AEC civilian, who stood un 
protected at Ground Zero to test the 
potential danger to citizens and prop 
crt which 
the weapons in combat use 


detonated slightl 
ibove the test 
heads of six ob 


headquarters officers 


might he beneath one of 


The MB-1 itself is approximatel 
100 in. long, nine inches in diameter 
has four conventional shaped fins with 
loped leading edge, horizontal straight 


ip ind 


vertical trailing edge for fre 
flight stabilization. USAF officers em 
hasized that the free flight choice wa 
made to climinate compl xity, mcrease 
habilitv. On the F-S9J, it 
n Douglas designed and built pv'on 
ibstantialness of indicates the 


missile 4 


irnied 


which 
than 
veapons of same type due to nuclear 


heavier conventional 
and detonating mechanism 

furnished by Aerojet 
olid propellant rocket motor which pro 
| 9 O00 ft 


naterial 
Propul ion 


px missile for some 
red flight. On thi 
traveled an ipproximate equal distance 
before the 


in pow 
firing, the mussile 
con 


unpowered ground 
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USAF Fires Atomic Air-to-Air Missile 


was at an altitude of about 18,000 ft 
graphs taken at the test site indicate 


warhead detonation. While test 
had ef that the 
detonated between three and 
five sec. after launch 
that flight time was slight! 
three sec. but Ie than thr 

Yield kiloton of the we 
ipproximatel 4 

Shot was not the first detonation of 
the MB-1 | ad dur 
ing the 1955 Nevada tests m an an 
drop ind showed that the warhead vield 
what Air Defense Com 
Defense Department had 
\h¢ 


trolled 
ofthcial 
vould be 


mnoun rocket 


were 
than 


madication 


\A id no 


va exact] 
the 
ted from 


mand 


varhead wa 


developed Lo Alamos Labo 
ratory 

len cxpermments were onducted 
dunng the Jolin hot, Ak( 
for the rocket detonation, nine of them 
for mulitar cticct for Aw Defense 


Command 
Chance for nondectonation of the 


ARROW designates launching point of Genie about 34 mi, from detonation point, whic h 
proportions of this exclusive Aviation Week photo 


Fireball is in final stage 


were | than 
How 
ever, it Wa iknowledged that hould 
i warhead fail to detonate mn othe it 


\ icl ol rocket 
1% wcording to test 


aurng combat it onceiwabl ould 
adctonat ntact with the 
ifter a long fall. In addition, fire cay 
ct off the nuclear md should an 
crash land ome seven 
cconds of fire fighting are allowed and 
then all per onnel are warned to clea 
the arcas unmediatel 

An Defense ¢ expe ts Coon 
ta expand it ipabilitie 
of wa Possibility exists that 
near mil Wha ct off nuclear or hydro 
cn pon b enciy 
plane Shight! further ut md 
nuclear capon i not carned b thy 


cnemy, the target may cncounter struc 
tural 
loads may cause lo 


other 


en farther away, gust 


of control of pre 


problems for attacking 


ipit ite 


33 


¥ 
4 
i 
| 
a 


urcraft. In addition, radiatcon sickin 


sulting im lo 


vomiting, et 


of motor sensor control, 


enemy crews also may 


be badly shaken by “mock radiation 
ickness” as a result of seeing other 
planes in their attacking force vapor 


ized by hits or close misses 

Air Defense Command is custodian 
of MB-ls stored at its bases. It has 
ent its own personnel to AKC for 
traning in handling of nuclear materials 
is well as handling, assembling and 
loading of MB-Is Additional 
traming is conducted with models of 
the rocket at Air Defense Command 
bases it is operational, It ts 
planned that practice firings of sumilar 
rockets will be 


crew 


where 
but non-nuclear given 

Although atomic rockets will be the 
primary plane armament, aircraft: will 
be able to GAR weapons 
such as Falcons on atom 
for backup 

Operationally, the MB-1 will be fired 
and detonated by Hughes MG-12 fire 
control systems, a modification of th 
used on aircraft. Although 
basically intended for lead-collision 
course attacks, the demanded 
weapon's Capa 


carry type 


missile 


flexibility to use the 
bility in attack from any quadrant, and 
the fire 


control system modification 


includes — this 
lor the test, 


particular 
and operationally is 
well, the leave the ground 
unarmed in the nuclear sense. Arming 
and setting of fire control for the 
Mercury test involved 16. switches. 
Plane was being flown on autopilot 
by Capt. Eric Hutchison, with Capt 
Alfred Barbee as radar and 


weaponecr, on a course of 250 degrees 


prov 


rocket 


obs rvcr 


when launch occurred 


Air Operations 


As the missile left the plane, Hutch 
ison initiated a turn using 90 degrees of 
bank at a 3G acceleration to escape 
blast. Both aircrewmen said that when 
the blast reached their aircraft, it pro 
duced a “noticeable shock. ‘True air 
speed at launch, was 450 mph. 

I'wo other aircraft and 
in the flight component—one plane for 
weapons effect study, the other for 
data collection. ‘The effects plane was 


crews were 


piloted by Capt. Alvin Moore, with 
Lt. Robert Gee as radar observer. Data 
plane was flown by Lt. Burford Cul 


pepper, with Lt. James Jones as radar 
observer 

All three planes and crews are as 
signed to headquarters, Air Defense 
Command, Ent AFB, Colorado Springs, 
Colo. Assembling and loading of the 
rocket was performed by Lt. Don K 


Command 


Svk ilso of Air Defense 

Air operations for the test, 
involved 25 aircraft, were mounted from 
Indian Springs AFB, 
the 4950th ‘Test Group Nuclear 
Kirtland AFB, N. M. It was from thi 
base that five rockets similar to the 
MB-1 were fired in practice before the 
with high explosive wai 


bic h 


which is under 


nuclear test, 
he ids 
Currently, the F-S9J is the only au 
craft capable of mounting atomic mis 
ions, although the pylon can be 
mounted on a wide variety of plane 
control systems modified to 
ccommodate the nuclear rocket. In 
addition, the flown in the test 
had solid wing tip tanks, indicating 
that former folding fin aircraft rocket 
installation has been abandoned and 
the space turned over to additional fucl 


ind fire 


for longer range 

Also, Aviation Week has 
the external fuel tank fitting 
designed for Convair’s F-102A inte: 
ceptor, will iccommodate the Douglas 


learned, 
being 


MB-1 pylon, giving that plane an 
itomic capability. On the F-106 inter 
ceptor, the MIB-] will be carried im 


ternally for primary armament 

MeDonnell’s F-101 
billed as having atomic capability, al 
though no flights have vet been con 


also has he ci 


ducted in this area 


Infrared-Guided Hughes Falcon 
Increases ADC Kill Potential 


Washington—Hughes Fal 
con missile with infrared guidance is 
now operational with Air Defense Com 
mand and has been fired from F-S9TIs, 
and -102As 

Kill probability for all-weather inter 


ceptors armed with a mix of radar 
guided and infrared guided Falcons 
is approximately 50 to 90%, Air borce 
spokesman said. Pilot selects the type 


of guidance to fit the situation 

Infrared gives mterceptors ised 
low-altitude capability and complicates 
an enemy's countermeasures problem 
hield checkout for the GAR-2A requires 
only an clemental light device to deter 
mine whether the 
functioning properly 

Results of 50 to 100 tests against 10 
to 12 ‘T'M-61 Matadors, five to seven 
OF-80 drone fighters ur-launched 
rockets similar to Sidewinder and _ para 
chutes and balloons wer 


infrared “eye” 1s 


very good,” 


USAF said. Hughes Aircraft Co. Vice 
President Roy I. Wendahl, manager 
of the Tucson plant where the Falcon 


is manufactured, said test results were 
better for the 2A than for the GAR-1 
radar-guided Falcon at the comparable 


INFRARED guided Hughes Falcon. 


tage of development. Development of 


the infrared guidance has been under 
wav since about 1952 
Secking accuracy is “‘a little better’ 


model, and unit 
less than that for 


than with the radar 
cost is about $9,000 
the GAR-ID 

balcons are fired in salvo, and radar 
ind infrared tvpes could be mixed if 
the situation called for it. In test firings 
against Matadors at Holloman Air De 
Center, Holloman AFB, 


alvos of three to six were used 


\clopment 
N. M.., 
hilms shown at a Pentagon press con 
ference recorded a triple hit by a salvo 
of three against a Matador and sam 
score against a OB-17 (see page 37 
Use of results from a set of 
cngimeccnng 


salvos 

between the 
in the Hughe 
mussile itself 


compromise: 
cngincering complexities 
fire control svstem and the 
USAF at no 
balcon 
Force spokesman said 


considered using a 
target, an Au 


tin 


ingk iwainst a 


Range of the GAR-2A after launch 
from the interceptor is “something in 
excess of five miles,” USAF said. Like 


other Falcon models, it can be fired in 
climb before the target is im sight 
Hughes fire contro! systems, carried 


USAI 


on all and RCAF all-weather 


— 
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Meeting the stringent requirements 
ot today's Missiles and Jet Aircratt 


Type: D-925 Rotary Actuator for Missile 
Fin. Output: 400 inch-pounds @ 64 RPM, 
24 volts, 27 amps. Duty Cycle: 1 minute 
on, 10 minutes off; Gear Reduction; 135 
to 1 in 2.25” length, Weight: 6.75 Ibs. 
Meets Mil. Specs.: MIL-A-8064 for actu- 
ators, MIL-M-8609 for motors. 


Type: 0-892 Power Package; Size: 7%” 
x 44,” x 2%". Output: 28 volts 0.C., 
1390 RPM at take-off shaft, 18 inch-oz. 
torque. Weight: 3% Ibs.; Operative in 
ambient temperatures to 250° F. Meets 
Military Specifications: MiL-A-8064 for 
actuators, MIL-M-8609 for motors. 


Type: 0-607 Transport Door Actuator; 
eight: 4.5 ibs. Stroke: 6.25”; Operating 
Lead: 450 Ibs.; Ultimate Static Load: 
7150 Ibs. tension; Speed of Stroke: 
under 450 Ib. load —0.3” per second 
Size of Power Section: 24.” x 414” x 
8K,”. Meets Mil. Specs.: MIL-A-8064 for 
actuators, MIL-M-8609 for motors. 


are now in use in the majority of our 


latest aerial weapons 


power linear and rotary actuators are 
designed and engineered to give con- 
sistent, top-efficiency performance 
under the most extreme environ- 
mental conditions. The widespread 
use of these rugged components can 
only mean that the entire aircraft 
industry recognizes their built-in 
accuracy and reliability. EEMCO, in 
turn, recognizes the importance of 
adhering to strict production sched- 
ules, and will continue to assure 
prompt delivery. 


EMCO's low-weight, high- 


Type: 0-818 Leading Edge Flap Actuator; 

eight: 20.5 Ibs. Normal Operating Load: 
6,000 ibs.; Maximum Operating Load: 
12,000 ibs. Ultimate Static Load: 24,000 
Ibs.; Stroke; 3.15”; Rate of Travel; 33” 
per second; Amperes: 3 amps at 480 
cycles on 200 volts at the 6,000 Ibs. load 
Meets Mil. Specs.: MIL-A-8064 for actu- 
ators, MIL-M.7969A for motors. 


Type: 0-868 Rotary Actuator; Weight: 
9% \bs. Power: 200 volt, 400 cycle, 3- 
hase motor. Ambient Temperature 
ange: —65°F. to +400°F.; Shaft 
Torque Limit: Adjustable. Load: 1,650 
inch-Ibs. maximum to approx. 2 RPM on 
1.5 amps. Meets Military Specifications; 
MIL-E-7894 and MIL-A-806 


Type: 0-822 Trailing Edge Flap Rotary 
Actuator; Weight: 35 ibs. Normal Oper- 
ating Load: 26,000 inchibs. Maximum 
Operating Load: 57,000 inch-tbs. UIti- 
mate Static Load: 75,000 inch-ibs.; 
Travel: 45 degrees at 625 RPM; Am- 
peres: 4 amps at 26,000 inch-lbs. at 480 
cycles on 200 volts. Frequency Range 
380 to 420 cycles. Meets Mil. Specs 
MIL-A-8064 for actuators, MIL-M-7969A 


ELECTRICAL ENGINEERING & MANUFACTURING CORP. 
4612 West Jefferson Boulevard, Los Angeles 16, California 


DESIGNERS AND PRODUCERS OF MOTORS, LINEAR AND ROTARY 


Telephone REpublic 3-015! 
ACTUATORS... EXCLUSIVELY! 
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R' rusnic’s F-105 Thunderchicf, newest fighter-bomber of the U.S. Air Force, is one of more 
than forty types of turbine-powered aircraft using essential Hamilton Standard equipment. 
Sup Thor rescare and cle \e nit, and ol richice stand be hind 


Hamilton Standard’s leadership in production for outstanding aircraft—yet or propeller driven, 


Propellers Starters Alr Conditioning Systems Fuel Controls Valves Pumps 
HAMILTON STANDARD, WINDSOR LOCKS, CONNECTICUT 
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ancratt 


TWO GAR.-2A Falcons of 
at Holloman Air Development Center, N. M., strike a Martin TM-61A pilotless bomber 


Second photo shows 


is approaching the target 


necessa©y 


a salvo of three 


Range 
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of GAR-2A 


fired from a Convair 


than 


First Falcon is a split second from impact in top photo of sequence 
actual impact of first Falcon on tail of Matador with second Falcon about to follow. 
Second Falcon has knocked off piece of Matador in bottom photo and the last Falcon 


Infrared guided Falcons and radar guided types can be mixed 


five 


in 


miles 


from 


USAI 


launch 


test 


ceptor 
targct betore launch Wide look 
ing! f the infrared eve permits launch 
mg from far to an Tar t the target 
chiminating the ne ity for tail attack 
GAR-2D is not directly competiti 
vith Navy-deve loped Philco Sidewind 
which USAF has ordered for u 
Air Defense Command on the b-104 
Starhghter. Sidewinder was described a 


i imple ke expen ive mitrared ik 
for use with davhglt md balcon a 
1 mor ophi ticated intrared tem to 


torage on all-weather mites ceptors a med 


with more versatile fire-control tom 
Infrared baleon 3 ix and one-half 
ft. long, six and one-half in. in diam 
cter and weighs shghtlh over 120 tb 
ilmost the same dimension ws othe 


GAR-1 and ID 

Infrared nose is only difference b 
tween TD and \ 

Shipping contamer for GAR-2A cat 
nies these stencilled instruction 


solar radiation incl lin 
temperature limits 40F to 1101 


Red Dean Missile 

Revealed by British 
of Red Dean, a 

new Vicker Armistron ome 


ile Wal revealed | the Socict at 
British Constructor moa 


of tor oa pla it oth 
SBAC barnmborough exhibition im Sey 
tombe Vicker we no turth 


SBAC nd security restrictions have 
been lifted cnabl th 
British mdust to demonstrate for th 
first) i izable of at 

wh an the missile te 

Phere will be a pe mil guided m ik 
cnclosure at the exhibit In addition 
to the Red Dean, missiles on di pla 
will 
@ De Havilland birestreak, an air toa 
infrared missile which is to be fitt 
to the Gloster Javelin, english electri 
P.) and de Havilland Sea Vixen 
e Bristol Bloodhound 
veapon ordercd by the Royal Air borce 
@ bnglish Vhunderbird on o 
der b 
development for RAI 
Armstrong Whitworth Sea Slug shiy 
to-an mussile, ordered by the Rova 
Na 
kairey Fireflash, RAL air-to-air tram 

lest and target miussil to be di 
pla cd include th Bristol sobbin 
Bristol Borzoi, and Australian Jindivil 
powcred m Annstrong Siddel 
\ pel 

Ancraft taking part im the bam 
borough show will include the kinglish 
klectne PIA and the bai 
Delta Hl, and possibly the Saunders 
Roc SK 
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Hurley Offers House Committee 


Stronger Industry at Less Cost 


By Katherine Johnsen 


Washington—Roy Hurley, chau 
man and president of Curtiss-Wright 
Corp., has volunteered to serve as a 
congressional consultant to blueprint a 


plan for a sturdy aircraft industry and, 


it the same time, “save hundreds of 
miulhons of dollars.” 
Hurley made his offer to the House 


Armed Services Investigating Subcom 
mittee at the opening sessions of the 
group mvestigation profits and 
procurement policies of 17 aircraft en 
gine manufacturers (AW April 1, p.26) 
Vhe three main points of the plan, Hur 
ley said, would be to 

© Increase profits. 

© Increase company-owned facilities 

Give military procurement officials 
“more freedom of action” in the use 
of funds and then hold them account 
able for “the end result.” 


Major Savings 

three imter-related steps, 
ley emphasized, would pave the way for 
where it os 


avings im the major area 


possible to make them—costs, “For Cur 


tiss-Wrght,” he said, “cost averages 
bout 96.25% of the price of the en 
gine 

A 5% reduction of this amount 


would be a greater saving for the tax 
payer than completely eliminating all 
profits on military business. the 
world of business and government to 
day, too much emphasis ts being placed 
on profits and not enough on cost. re 
It is easy to talk about profits, 
But, it 
know-how 


cluction 
it is a popular subject 
require the work 
into well-planned cost reduc 


does 
not and 
that goes 
tion programs 

Hurley challenged the present policy 
of “an Air boree that is be 
commg obsolete by hours—and— the 
theory that we do not need an mdustry 
to support it ‘6 

He also protested that ‘we 
icturmmg to the position of having 70% 


in 


are now 


of the military engine capacity in on 
company (Pratt & Whitney Aircraft) 
Some day when an emergency again 


occurs, we will be unable to supply th 
cngines md the engines will 
lack the that is the natural re 
sult of competition.” 

Since the government can only furn 
ish facilities after contracts have been 
warded, Hurley complamed that “they 
ie always late and invariubly cause 
upsets im delivery schedules of impor 
tant procurement.” Tle reported that it 
took Curtiss-Wright 
finally a government-furnished big 


nce cle (dl 


progress 


seven vears to 


get 


38 


extrusion press into operation at its Buf 
falo plant because of ‘delays, holdups, 
investigations and reinvestigations and 
requests for imnumerable reports and 
conferences.” 

If manufacturers were permitted suf- 
ficient profits to supply their own up-to 
date facilities, Hurley maintained, “a 
superior product at a lower cost” would 
result 

In reply to a subcommittee ques- 
Curtiss-Wright reported for 
1952, to Dec 


tionnaire, 
the five-year period, Jan., 
31, 1956: 

Net worth of the corporation in- 
creased from $121 million to $183 mil 
lion 

¢ Total government business increased 
from $274 million in 1952 to $403 
million in 1956 

© Total dividends paid mounted from 
$6.1 million in 1952 to $19.6 million 
in 1956. For the years between, the 
dividends totalled—1953, $6.1] 
million; 1954, $8.9 millon; 1955, $14.1 
million, 

© Contributions or dues paid to trade, 
professional or promotional organiza 
tions by the corporation increased from 
$69,719 in 1952 to $116,298 in 1956 
The largest payment in ¢ ich vear was 


to Aircraft Industries Assn.—1952, 
$55,863; 1953, $56,169; 1954, $53, 
103; 1955, $64,542: 1956. $83.45] 


Wright Aeronautical 


The government business of Curtiss 


Wright's Wright Aeronautical Divi 
ion for the five-vear period was 
reported 

@ Engine contracts totalled $1.6 bil 


hon, on which payments of $1.4 bilhon 
were received by the end of 1956 
Profit 
® Research and development contracts 
totalled $146.6 million, with payments 
received totalling $94.8 million 

e Spare parts, overhaul, service and 
repair contracts totalled $411.8 million 


payments rece ived 


weraged 3.82% 


for the five vears 

imounted to $247.6 million 
Meanwhile, Air Force Secretary 

James Hl. Douglas defended a contro- 


verisal contract to Curtiss-Wright for 
the overhaul of 500 J47 engines at the 
Utica, Mich., plant of Studebaker 
Packard which Curtiss-Wrght 
as bemg “sound at the time it 
AW Aug. 13, p. 26) 
Rep. William He R.-Ohio), rank 
member of the subcom 
repeatedly criticized USAI 
contract in July, 1956, 
that the 
cul 


kk ased 


was 


mg munority 
mittee, ha 
for letting the 


at a time when it was clear 


}47 overhaul workload would he 
tailed 


ind that the engine would be 


Ihe overhauls already werc 


phased-out 
being performed at two USAF bases 
md at the Evendale, Ohio, plant of 


General Electric Co. The Curtiss 
Wright contract ultimately resulted in a 
cutback at the General Electric plant 
At the time of the Curtiss-Wright 
contract, Douglas said it appeared that 
the facilities of the two USAF depots 
and the General Electric plant would 
be required for other overhaul projects 
and that this “contributed to the jus 
tification for another J47 facility.” H« 
added 
“B-52, KC-135, F-101 and F-100 air 
craft production was at a maximum, 
portending large-scale J57 engine over 
haul at the USAF depots which also 
overhaul J47 engines. At the same 
time, the B-58, F-104 and RF-104 pro 
duction outlook indicated a buildup of 
General Electric-built engines 
However, because of cutbacks 
stretchouts in the aircraft programs, 
Douglas said, “our overhaul planning 
for the engines exceeded the re- 
cuirements. This situation was accen 
tuated by filving hour program reduc 


and 


tions. 
Overhaul Costs 
The unit cost on overhaul of 3,657 


engines at the General Electric plant 
during fiscal 1957 was $5,496, Douglas 
reported. He said the unit cost on th 
300 overhauls Curtiss-Wright com 
pleted during Fiscal 1957 was first 100, 
$15,046; second 100, $7,700; final 100 
$6,874. He anticipated that the quo 
tations of the two firms for Fiscal 1955 
cverhauls “will be competitive at ap 
proximately $6,500 per engine.” Doug 
las told the subcommittee that Au 
Matericl! Command has been notified 
that follow-on contracts to the Utica 
facility are to be upon if 
“ability to attain a competitive position 
ind provide satisfactory performanc 
Rep. Edward Hebert (D. La.), chai 
subcommittee, has charged 
that USAF was “coerced” to let the 
Curtiss-Wright contract order to 
“bail out’ Studebaker-Packard and that 
the shift in business from General bk 
tric has cost $25 million (AW July 22 
p. 25). Hurley declared that this 
is a complete surprise.” He has been 
furnished USAF records to review Au 
involved in the 


d 


man of the 


Force cost transaction 
Several subcommittec chal 
lenged him to substantiate his charg 

Hurley was requested by Hebert t 


mibe rs 


furnish data on all other government 
business that has been let to Stud 
baker-Packard INCE Curtiss-Wriht 


moved to aid the financially ailing firm 
Hurley said Curtiss-Wright “has in 
vested $35 million of its own funds and 


has been successful in meeting both 
the government and publi requir 
ments for the successful continuation 


of Studebaker-Packard in the industr 


1957 
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Gen. Baker Assumes Capital Presidency 


Carmichael will direct 
financial expert Baker 
By L. L. Doty 

Washington—In surprise action 
( ipital Airling board of directors last 
week elevated J. Hl. Carmichael to 
harman of the board elected 
USAF May. Gen. David H. Baker to 
replace him as president and chief ex 
ecutive of the company 

The new president, whose retirement 
from the Ai Force wes announced 
carher this month, was former director 
of procurement and production for the 
Air Matenel] Command (AW July 
p.25). Described as a “great challenge 
man,” Gen. Baker has had a long career 

1 financial and procurement expert 
His Air Force retirement becomes of 
ficial on Wednesday; he will join Capi 
tal the following day 

Under the new arrangement, Car 
michael will handle all pohey matters 
of the company, and Gen. Baker will 
cirect all activities pertamimg to the 
operation of the airline. A compan 
spokesman told Aviation Week that 
the change in no way reduces Car 
miuchael’s role as directing head of the 
urine 

Ile said the move was made to 
trengthen management and expand the 
organizational structure of Capital to 
meet the problems of the jet age 


Carmichael Succeeds Hann 


Carmichael will succeed the present 
chairman, George R. Hann, who was 
clected chairman of the executive com 
mittee of the Board. Hann has been 
long associated with Capital as one ot 
the company’s mayor stockholders. He 
replaces Charles Murchison who will 
remain a member of the board and legal 
counsel for the airline 

The airline contemplates no immedi 
ite change im its present equipment 
program, although plans to augment its 
present flect of 59 Viscounts by an 
idditional 15 have been dropped, and 
the order for 14 turbojet de Havilland 
Comets has been deferred (AW Ma 
13 p 39) 

Capital still intends to reimstate the 
Comet order once its current financial 
difhculties are alleviated and arrange 
ments for additional financing involving 
1 $60 milhon bank loan can be com 
pleted. One of the primary purposes of 
the management reorganization is to 
bring the company’s shaky financial 
tructure into a more stable position. 
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policy as board chairman; 
plans tighter economy. 


Last month, the airline revised its 
1957 carmings estimate downward from 
an carher prediction of a $2.1 muilhon 
net profit to an estimated $2.5 million 
loss. ‘Traffic and revenues have shown 
a spectacular rise since the introdu 
tion of the Viscounts, but heavy inter 
est expenses; mounting costs, which ar 
generally plaguing the airline industry 
and transitional expenses caused an op 
crating loss of $2,501,052 and a net 
loss of $1.256.953 in 1956 

An improvement toward cconomn 
stability became apparent during the 
first five months of 1957 
with the airline cutting its 
loss by close to one-half as 


howevel 
opergting 
i result of 
mcreased revenues 

In May, the airline reported a net 


proht of $160,000 for the month after 
interest charges of $321,736 as com 


pared with a net loss of $244,016 in 
May, 1956 after interest charges of 
$108,654 


Equipment Purchase Notes 


Operating revenues for the month 
increased to $8.3 million, a 55.3% in 
Operat 
ing expenses were $7.5 million or 42 


crease over the previous Nay 


higher than expenses during May, 1956 
Depreciation expenses related to the 
Viscounts delivered since May, 1956 
accounted for $453,211 of the $2.3 mil 
lion increase in Operating expense 
Nevertheless, the airline's breakeven 
load factor has shown a sharp rise and 


expenses must be brought imto a 


Closer ahgnment with revenues befor 
Capital can undertake a mayor retina 
ing program quipment purchias 


note were assucd under contract 
overmg the onginal order of 60 Wi 
counts and related items at the tin 
of thew dehvery. Such notes are par 
thle im British) pounds and have been 
recorded at th 


pel pound 


conversion rate of S250 
ire pay ible month h 
istallments over a penod of five year 
md bear interest at 13 ibove the 
Bank of England interest rate ruln 
it the date of payment Ihe mterest 
rate is not to exceed 64 the amount 


the airline is now paying 


Viscount Defended 


Last vear, the borrowed $1 
nulhon through the wsuance of 4] 
convertible subordinated debentures to 
finance the expanded operations of tha 
At that time, the authorzed 


common stock was mecreased trom on 


ATEN 


mulhon share to two and one-half 
mulhon Later ittempt to negotiat 
1 $60 millon bank loan to finance new 
equipment failed to materialize 

Carmichael has strongly defended 
the Viscount and has repeated! ud 
that the heavy losse mcurred by the 
operation of the compan 1 
DC-4s and Constellation 049s are off 
setting the profits cared by the Vi 
count 

The airline 
the need for a larger, faster aircraft to 
compet with the Lockheed Ilectra 
turboprop late iv 1958S oF early 1959 
on its Chicago-Washington, New York 
Chicago and New York-New Orlean 
routes. Both bastern and Amerncan 


however, has recognized 


Air Operations. 


Airlines petitioning for the increase 


on the case for Wednesday. 


Fares Increase Setback 
Washington—Disapproval of the 607 passenger fare increase asked by seven U.S 
trunk airlines was recommended last week by the Civil Aeronautics Board Bureau of 


In a brief to the Board, the Bureau Counsel said none of the seven carriers has 
shown that its present and prospective carnings—when judged by the standards of 
the Civil Aeronautics Act—are such as to require an interim increase in fares pend 
ing determination of the issues in the General Passenger Fare Investigation, The 
Bureau Counsel added that an analysis of economic considerations shows that the 
carriers still enjoy an economic opportunity to achieve favorable earnings and, there 
fore, the Board should deny the proposed increase. 

The seven carriers applied for a 6% increase on the basis that profits were 
dwindling because operating costs were increasing at a greater rate than operating 
income, Airlines contend that the industry could be irreparably damaged if the 
level of carnings continues to drop while trafic continues to increase 
are United, Northwest, Braniff, Capital 


Eastern, Delta and Trans World Airlines. The Board has scheduled oral arguments 


| 
‘ 
Ab 


who with Capital 


Com pe te 
Carmichael announced the purchase 
of 20 1954. ‘The order 
was later increased to 60, and the turbo 
inaugurated in July of 
taken primarily 
competitive 
Constellation 


ordered the 
Viscounts m 
prop service wa 


1955 
to strengthen 


move wa 
Capital 


position against — the 


1049Gs, DC-6Bs and DC-7s that had 
been imtroduced on routes paralicling 
Capital's more profitable route seg 
ments 


The airline’s route structure was sub 
tantially improved in 1955 with the 
addition of new routes by the 
Civil Acronautics Board and the lift 
mg of certain operating restrictions on 
its established 

Carmichacl, however, has termed the 
present route pattern the “curse” of 
Capital Airlines and is pursuing a 
vigorous program designed to obtain 
operating routes from Detroit to Flor 
ida in an attempt to introduce a long 
haul, high density trafic segment to 
the airline's system. One airline spokes 
man described Capital as the “largest 
feeder-line in the industry” and said 
longer routes must be added to the 
overall pattern if consistent net profits 
are to be realized 

Carmichael was elected president of 
the company in 1945 when the airline 
was threatened with bankruptcy. By 
introducing an austere economy pro 
gram, he was able to move the com 
pany into a strong financial condition 
within two years. A former airline pilot, 
Carmichael has been associated with 
Capital and its predecessor company 
in a managerial capacity since 1936. 

The route expansion and refinancing 
programs will fall under the direction 


ral 


routes 


of Carmichacl as board chairman 
Gen. Baker will be charged with bring 
ing about more ethciency and stronger 
control of the 


operations.” 


urline im it 
Gen. Baker 
is an exponent of efficient management 


Harvard Business 


COCONOTIK 


dav -to-da' 


and d disciple of 
School principlh 

He is 49 years old and a graduate of 
West Point Ile wa 
the Aw Corps primary and advanced 
fiving schools in March, 1932, and flew 
the air mail between Newark and 
Cleveland at the time the air mail 
contracts with private carriers were can 
celled in 1934 

He was graduated from the Harvard 
School of Business in 1941. His World 
War Il included duty as com 
mander of the Ninth Air Force Service 
Command and in 1946 he 


graduated trom 


scrv ice 


Was Thine d 


to the faculty of the National War 
College in Washington 
Later, he was semor Air Force mem 


ber of the Jomt Logistics Plans Group 


in the Office of the Joint Chiefs of 
Staff. Before his retirement from the 
Air Force, he served as director of pro 


curement and production of the Air 
Materiel Command. He is generally 
credited as the officer who correctly 
warmed the industry a that 
readjustments im facilities and program 
ming would be required to meet the 
shift in emphasis from manned air- 
craft to missile production 

In a statement to Capital's employes, 
Carmichael said, “Having known Gen. 


year ago 


Baker for several years, | know you 
will share in my conviction that his 
election marks another forward step 


by Capital and significantly strengthens 
the Capital organization for the task 
that lies ahead.” 


Infrared Proximity Detector 


Set for Karly Flight ‘Test 


Los Angeles—Aircraft proximity warn 
ing indicators which use infrared, ultra- 
violet or nuclear energy were some 
of the new proposals considered here 
last week by airline representatives at 
tending an Aw ‘Transport Association 
sponsored meeting on the air collision 
problem, The 
@ Infrared: Acrojet-General described a 
30) Ib. (uninstalled weight)  self-con 
tanned PWIH which it beheves can de 
tect and display position of othe: 
wireraft at ranges of 2-4 miles, depend 
ing upon aircraft type and atmospheric 
conditions, System consists of a small 
IR scanner for 360-degree azimuth coy 
crage at airplane's own altitude, plus 
two IR dectectors which pro 
vide upper and lower hemisphere pro 
tection 
Acrojct- General hopes to flight: test 


new systems include 


Pussive 


40 


within six months. 
© Ultraviolet: Svlvania Electric, which 
has been studying ultraviolet tech 
niques, suggested the possibility of a 
type PWI and collision 
system. Each aimcraft would 
directional ultraviolet inter 
and an omnidirectional ultra 
When interrogation was 
ultra 
in pulsed 


prototy pe sy stem 


cooperative 
avoidance 
carry. a 
rogator 
violet source 
received from a nearby airplane, 
violet beacon would reply 
code giving altitude, 


course, speed, and 


rate of climb for use in collision avoid 
ance computer Svlvania savs_ ultra 
violet is not subject to background 


noises which can produce false alarms 
with infrared system at altitudes under 
40,000 ft 

@ Nuclear: Aviation Instruments Manu 
facturing Co. suggested the possibility 
PWIH in neutron 


oft cooperative which 


cmitting source is installed im aircraft 
tail together with nuclear radiation 
detector for spotting radiation from 


urcraft. Neutron cmitter’s low 
cost would permit installation ‘on light 
with radiation 
detector, giving protection against full 
Detection 
tc isible, 


nearby 


planes not equipped 
cquipped aircraft 
several mile 


pany has made only preliminary studies 


ranges of 
ippeal but com 
pending evaluation of industry interest 

Radio Corp. of America 
results of its study of the possibilit: 
of using existing weather radars for 
PWI purposes. Modification of video 
circuitry, use of suitable operational 
techniques provides some protection 
but falls short of ideal PWI goals sct 
by ATA and the military, RCA said 


porte d 


Service to Mexico 
Begun by Eastern 

Mexico City—Fastern Air Lines last 
week made its first scheduled appearance 
here, 1] vears after first receiving U.S 
authority to make the flight 

Using Douglas DC-7Bs, Eastern in 
augurated once-a-day flights from New 
York to Mexico City and Mexico City 
to New York with mandatory stops in 
New Orleans. Scheduled total elapsed 
time for the flight is seven hours, 50 
min., including a one-hour, 15-min, lay 
over in New Orleans 

Ihe airline first received U.S. author 
itv for the route in 1946. The authority 
was later revoked by President ‘Traman 
and then reinstated by President Eisen 
hower after the signing of the Mexican 
bilateral agreement in March (AW 
March 18, p. 45) 

The airline's scheduled 
over the route is Acronaves de Mexico 
which hopes to begin service by the 
middle of August if it can lease the 
necessary equipment—probably Lock 
heed Super Constellations 

Acronaves also has been designated 
to fly the New York, Washington 
Mexico City nonstop route 
under the bilateral. It plans to begin 
service over this route sometime this 
fall with the first two of five Bristol 
Britannia turboprop transports it has 
on order. 

Eastern also mav be Acronaves’ com 
petitor on this run. Eastern and Pan 
American World Airways been 
waging a vigorous battle for the route, 
but airline officials here and in Wash 
ington last week were giving | 
the imside track. Civil Aeronautic 
Board’s recommendations the 
were at the White House late last weck 
for final approval 

First U.S. line to begin service here 
under the bilateral agreement was West 
erm Air Lines. Western maugurated 
once-a-day roundtnp flights into the 
capital on July 15 


competitor 


granted 


have 


case 
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MOSCOW IL-18 turboprop transport designed by Sergei Hyushin has long strake antenna on top of fuselage, relatively thin wing and spe 
cial glass panels on top and at both sides of the cockpit for good visibility when maneuvering. Plane will be produced in plant on the 


edge of Moscow's Central Airport. 


New Russian Transports Fitted to Aeroflot Needs 


a 


wing 


HEAD ON VIEW of AN-10 Ukraina shows drag profile during display at Moscow's Vinukovo Airport. Ukraina is designed . spe 


cially for operations on the unimproved grass fields that are the main civil airports for many cities in Acroflot’s route pattern, Note thick 


wing root sections used for fuel storage. 


SIZE of Ukraina designed by O. K. Antonov is shown in contrast to Aeroflot emploves standing near the nose and tail. Note the visi 
bility panels on the top and sides of the cockpit, external power source connection just aft of main landing gear and the ventral fin under 


the rear fuselage. 
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MST 6Al-4V 


TITAN 

A 
STAINLESS STEEL 


| 
i NICKEL-CHROME ALLOY | 


18-8 SERIES STAINLESS STEEL 


TITANIUM ON TOP 


in medium-high temperature range 


Today's most popular titanium alloy, MST 6AI-4V, SELECTION GUIDE TO MST ALLOYS 


excels all other metals in strength to density ratio Typical Mechanical Properties of Annealed Titanium ond its Alloys 
Uttimate 


through 900°F. At room temperature, considering only Yield Elenge- 
strength, a part made of this alloy need have only 60% = “=e 


of the weight of the equivalent part in stainless steel. COMMERCIALLY PURE 


MST Grade tlt. 
Performance for extended times at elevated tempera- phone strength levels) 


tures is likewise good. In typical creep tests, with 1% Vereen ERAGNS 
permanent deformation allowed, MST 6AlI-4V alloy 
shows 100,000 psi allowable stress at 750°F for 1 hour; 
77,000 psi at 100 hours; 65,000 psi at 1000 hours. MST 3AI-SCr 
MST 4Al-4Min 

Meanwhile new alloys extending the elevated tempera- 

ture usefulness of titanium—to as high as 1000°F —are 1700°F —1 hour—WQ; 1000°F —8 hours—AC 


now emerging from the laboratory into production. en and on 


Write Dept. B-7,for copy of‘’Titanium Alloy Properties” 


MALLORY Ti SHARON 


MALLORY SHARON TITANIUM CORPORATION: NILES. On'IO 


Producers of titanium and titanium alloy sheet, strip, plate, rod, bar, billets 


Progress with TITANIUM 
SHORT-TIME STRENGTH-TO-DENSITY RATIOS 
ie ~ 
4° 
100 200 400 600 800 900 
Sheet, Bar 85,000 65,000 
100,000 60,000 20 
140,000 130,000 15 
165,000 155,000 12 
180,000 165,000 10 
140,000 125,000 12 
156,000 145,000 13 
150,000 140,000 “4 
137,000 
3 WQ—Water Quench 
AC—Air Cool 
: 
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New Civil Air Regulation Sets 
Rules for Turbine Transports 


By Ford Eastman 


Washington—Special Civil Air Regu 
lation establishing design and perform 
mce requirements for jet and turbo 
prop transports was adopted last week 
by the Civil Aeronautics Board 

CAB said performance requirements 

mw in effect were first established al 
most 12 vears ago and are not suit 
ible for direct application to turbine 
powered aircraft. ‘The higher speeds 
ind altitudes, as well as certam m 
herent characteristics of turbine en 
gines, have imtroduced numerous new 
technical and design problems that 
necessitated re-evaluation and amend 
ment of many of the provisions, the 
CAB said 

Ihe new regulations are applicable 
to aircraft now nearing completion at 
manufacturing plants in this countr 
ind abroad. Included in this category 
ire the Boeing 707, Douglas DC-5, 
Lockheed Electra, Convair SSO, Faun 
hild F-27, Sud Aviation’s Caravelle 
Vickers Viscount, Bristol Britannia 
nd de Havilland Comet 


New Temperature Ruling 


One of the significant changes be 
tween present and new special regula 
tions is the introduction of full tem 
perature accountability in all stages of 
performance except the landing di 
tances required 

CAB said the introduction of full 
temperature accountability will mesure 
that the airplane’s performance is satis 
factory irrespective of the existing at 
mosphere temperature Performance 
requirements heretofor appli ible did 
not give sufficient assurance m= thi 
respect, the Board added 

Ihe reason for omitting the direct 
ipplication of temperature account 
ibility in the requirement for landing 
distances, the CAB explained, is that 
thi tage of performance alway ha 
been treated in a fashion whereby tem 
perature effects are taken into account 
indirectly, together with the effects of 
other operational factor Long-range 
tudics on rationalization of airplane 
xrformance have not vet vielded a 
itisfactory solution to the landing 
tage of performance. ‘The Board hope: 
however, that continued studies will 
iesult ina solution of this problem 

Introduction of full temperature a 
countability has necessitated a com 
plete re-evaluation of the minimum 
climb requirements. Since the — pre 
cribed climb must now be met at all 
temperatures rather than be associated 
with standard temperature, the specifi 
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values of climb have been altered 

In each instance, the change has 
been in the downward direction be 
cause, although the previous value: 
were related to standard temperature 
satisfactory resultant climb perform 
ice was attained at temperatures sub 
stantially above standard 

While values of minimum climb pet 
formance specified im the new cod 
will tend to increase the maximum cer 
tificated weights of the airplane for thr 
lower range of temperatures, the will 
limit these weights for the upper range 
of temperature giving assurance of 
satisfactory climb performance at all 
tcmperatures 


Minimum Climb 


In considering the various stages of 
flight where minnmnum values of climb 
have been established heretofore, the 
Board found that im two of the stage 

ilLengine-operating en route and on 
engine-moperative cn route—the estab 
lishment of minimum valucs of climb 
iS reason, the CAB 
said, is that, in the case of the all 
engine-operating stage, it has been 
found not to be critical and, in the 
case of one-engine-imoperative stage, it 

now more effectively covered by the 
en route performance operating lim 
tation 

Since minimum climbs prescribed 
primarih affect the maximum = certifi 
cated weights of the uurplane and not 
the maximum operating weight thie 
Board has placed emphiasi the 
ibilitv of the aircraft to clear obstack 
on takeoff and during flight. ‘To thi 
end, criteria for the takeoff path en 
route flight path and transition from 
takeoff to the cn route stage ha been 
pre cribed to reflect realist operating 
procedure 

Pemperature is accounted for 
tablishing all flight paths, and ‘ 


panding clearance between the takeoff 


path ind the terrain or obsta 
required until the en route stage of 
flight is reached 

In order to imsure that the objec 
of the prescribed performance ar 
ized in actual operations, the 

ud the manufacturer will | 
to establish procedure to be 
operation of the plane 
various Conditions specified by the regu 
lation. ‘These procedure cach designed 
for a specific airplane, will permut the 
operator to utilize the full perform 
ance capabilities of the transport more 
readily than if the regulations — pre 
scribed all-inclusive procedure 

he nev performance requirement 


than betor 

formance limitations that are condi 
tions on the au certificate of 
the urplane In addition to the mani 
mum certificated takeoff and landing 
weights, limitations on the takeoff di 
tences and on the use of the airplane 
within the range f operational van 
ibles, such as altitude, temperature inc 
wind. are included. Since these limita 
tions are in the amworthine ertificat 
they are ipph ible to all type operation 
conducted with the aimcratt 

In idopting thr ode the CAB said 
the new pcrrormance requirement 
ontained were based of the best in 
formation pr enth available. It added 
however, that, due the present 
limited operatin CXPCTICHCE with 
turbine-powered transport airplanes, im 
proven nt im the requirements can be 
expected as a 4 ult of the direct apph 
cation of the cod 


CAB Upholds CAA; 
Cancels Specht License 


Washington—Revocation of the aim 
line transport pilot rating of Leonard 
J. Specht, ‘Trans World Airlines cap 
tain, was voted by the Civil Aeronauti 
Board last week Ihe Board tion 
overruled the hearng examimer who 
recommended a sixamonth su pension 
md upheld the Civil Aeronautics Ad 
ministration which asked revocation 

Phe action do not affect Sp hit 
commercial rating which will) permit 
the iptamn to fl lot or to be 
emploved m= an ipacity other than 
iptaimn After a penod of one cal 
Specht ippl cw auline tran 
port pilot rating 

Specht the ¢ AA with 
leaving tn iltitude without 
permission On ht between New 
York and St. Lon t Jan 9 and 
by chimbing te | iltitucte of 

throug! occupied 

other au ALPA comment 
118) 

Captain sai had declared an 

ng condition 

al na requ ted 

to climb umn to 

O00 ft. (AW Niarch p. 30 


ALPA Asks CAB 


To Push Complaint 


Washington—Air Line Pilots Assn 
last week urged the ¢ \cronauty 
Board to take prompt action on it 
complunt charging airline with pub 
lishing unrealists hedule (AW Ma 

In a bnef filed wi the Board 
ALPA asked that CAB either proceed 
with the comp! " 


if nitiate a 
docket it authorit 
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Around the equator a 800, O00 times! 


to serve them. To keep these planes flying, opera- 


Passengers on the scheduled air fleets of the 
world last year logged 45 billion miles— enough 
for one passenger to fly around the equator more 
than a million and three-quarter times! This 
figure represents a gain of 16% over total pas- 
senger miles flown in 1955. And this amazing 
record is expected to be broken again in 1957. 

As more and more people fly more and more 


miles, new and better planes are being developed 


tors know they can rely on Esso Marketers for 
the finest in modern aviation fuels and lubri- 
cants—perfected through years of research—and 
for the finest in uniform, safe and efficient pe- 


troleum service along the airways of the world. 


8 OUT OF 10 OF ALL THE WORLD'S INTERNATIONAL AIRLINES USE 


AVIATION PRODUCTS 


| 
/ 
Ay 
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LAL’s Revenues Climb 
While Profits Drop 


Chicago-United Air Lines last week 


ported a 5% werease revenue 
for the first six months of 1957 but 

rp mercase Operating expen 
resulted in a decline im net camming 
from § milhon for the samc penod 


of 1956 to $2.9 million 

W. A. Patterson, United president 
id operating revenues amounted to 
133 milhon, contrasted to $126 mil 
lion for the same period of last vear 
but that carnings per revenue dolla 
vere 1.1 cents in contrast to 3.6 cents 
i ago 

Sales of surplus aircraft produced 
gains of approximately $1.5 million a 
saimst $737,000 for the same penod 
last vcal 

I.xpenses Climbed from $115 million 
curing the first six months of 1956 to 
5129 million in 1957 

Operating income amounted to $3.5 
nilhon for the six months ended Junc 
0, 1957, a drop from operating incom« 
of $10.9 million reported for the same 
period inl 1956 


Slick Establishes 
Aircraft Sales Unit 


Dallas—Slick Airways moved into the 
urcraft sales business by establishing a 
parate division to buy and sell airline 
transport 

If the new sales cffort works out 
vell, it will mean a further broaden 
ing of the cargo line’s base of opera 
Ihe carrier 
heduled cargo ervice with ypcci il 
ontract and charter activities and with 
cngine overhaul work under contract 
vith the Air Force 

In establishing the new division, 
Slick points out that, as the major au 
lines begin to convert to turbojet and 


ready supplements 


turboprop cquipment, some of ther 


present piston-powered transports will 


he placed on sal 

Slick hopes to find a market for these 
ircraft among the maller domestu 
imricrs and among vounger airlines of 


forcign nations 


We feel there is a need for Slick’s 


ervices in thi ircraft market Henn 
Huff, vice president of operations and 
naimtenance, said in announcing the 
new activity 


Phrough our own aircraft needs, we 
have become familiar with the equip 
nent and, through our contacts on a 
world-wide basis, we are famihar with 
the potential customer 

In view of the facts that Slick 1 
getting five new DC-6A freighters next 
vear and that Douglas is discussing a 
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AIRLINE OBSERVER 


wreement with Civil Au ‘Tran 


© Northwest Airlines ha itered into an 

port, kormo shereby NWA planes will fly between Formosa and Hong 
Kong on a once a weck b itter Aug. |. Northwest's present agreement 
te erve the British ¢ Colony with three flight i week through an 


rangement with Hlong Kong Aiwa Ltd. terminates Jul 1. Two veat 
wo, President kiscuhow ipproved a ¢ wil Acronautics Board recommenda 
tion that Northwest be tihcated to fly to Tlong Kong, but the Stat 


Department has not vet tumed authonty trom the United Kingdom to 


inaugurate this service 


P Air Transport Assn. survey of air trafic control problems reports that 
reserved military airspace is increasing airline route mileage by 20 to 30°F, 
and, in some cases, additional route mileage required to circumvent military 
Between New York and Washington, airline route 


areas is as high as 70’ 
because of zig-zag routings caused by military 


mileage is increased by 25° 
reserved airspace. 


P Watch for an carly order for jet transports by Thera Iberia 


President Dr. ‘Vomas Delgado recently returned to Spain from the U.S, after 
long discussion vith manufacturers on a jet equipmcit program B} cing 
707 ippears to be the favored choice of the Span hy anrhinn 


P Egypt has lifted its ban on British Overseas Airways Corp, operations 
into Egyptian territory, BOAC has not operated into Cairo since Oct. 25 
when Israeli invaded Egypt. 


> American Airlines will release 10 Convair 240s for sale in September, The 
airline will replace the Convairs with six DC-Os which it is converting from 
air coach to standard configuration. First of 11 DC-7s to be delivered early 
this fall will replace the DC-6s. American now operates 73 Convairs on its 
short and medium-haul routes. 


© Lockheed is forecasting an mecrease m the Electra backlog to more than 
200 units. ‘Total orders are now 130. Although heavy development Electra 
CXPCNSes will hold carmngs down thi car, the company expects to 4 ich 
inew high in commercial tran port dehvenes during 1957 vith sales toy ping 
$200 milhon. Because the market for the 1649 Constellation did not mate 
nahize as anticipated, the os forecasting a loss on this model. ‘The 
44 1649s to be produced during the vear are not considered large enough 
volume to offset devclopment costs involved in the redesigned wing and other 
change 


P Airways Modernization Act has been reported out of the Llouse Commerce 
Committee but not without dissension. Reps. Jolin Moss (D.-Cal.) and 
John Dingell (D.-Mich.) charged that three years deferment for the estab 
lishment of a permanent Federal Aviation Agency is unnecessary and accused 
the Commerce Secretary of being reluctant to surrender control of the Civil 
Acronautics Administration. ‘Vhey said Edward Curtis “labored for some 15 
months to produce what may well be a literate blueprint of a house of 
bederal Aviation, but he recommends only the erection of a tool shed.” 
The congressmen warned that the bill will not permit an airways system 
adequate to mect the jet age and added that it does nothing more than 
create a research and development agency without authority 


ipproved 


New Califormua law des that ipproach 

by Califorma Acronauts Comn before a permit ft new aimport 
is granted. Law pi the oustruction of bunldin the iostallatvon 
of any obstruction uch a towel tree vithin the zone 


> Civil Acronautics Board examiners have recommended the issuance of 
foreign air carrier permits to Compania Mexicana de Aviacion and Sociedad 
Acronautica Medellin. The recommendations, if accepted by the Board, 
would give Mexicana authorization to operate from Mexico City to Chicago 
and San Antonio. Sociedad Acronautica would be authorized to operate 
three route segments from Colombian territory; to New York and Mont 
real, to Miami and New York and to New Orleans 
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An unusual opportunity to 
purchase a pressurized, airconditioned 


plane for corporate use! 


American Airlines announces the sale of 


8 Convair Aircraft (Model 240) 


The Convair is an ideal plane for corporate needs. [t is an outstanding dependable aircraft seating forty 


passengers in pressurized, airconditioned comfort. These planes have been fully maintained to airline 
standards. Priced at $375,000 each, one or two will be available 

September Ist—the remainder by October Ist. For information alia AMERICAN 
and specifications, write: Mr. B. L. Southwick, Manager Aircraft AIRLINES 
Sales, American Airlines, Inc., Tulsa O& S Depot, Tulsa, Oklahoma. 


—Leuding ~ Aurtine 
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DC-7D freighter, the company recog 
nized that it would be disposing of its 
older surplus transports over the next 
few vears. Slick has seven DC-4s up 
for sale now, and some of its C-46 
ficet will be available in the future 

Since the carrier will be selling and 
buving aircraft for its own use, Slick 
decided to expand the operation and 
turn this activity into a full time busi 
TT The division will be headed by 
Kenneth | MacKenzie, who has 
worked for the airline since 1946 
MacKenzie previously was with Curtiss 
Wrght, General Motors, Missoun 
Pacific Railroad and Wagner Electric. 

In handling its used transport sales, 
Slick can either sell aircraft on a com- 
mission basis or buy them for resale. 
Ihe carrier also could decide to over 
haul the aircraft it buvs in order to 
improve their market value. 

Precedent for an overhaul operation 
was set this vear when Shick’s Burbank 
facility took a badly damaged Air 
Force C-118 and converted it to a 
DC-6 commercial transport. The DC-6 
has been in service on the Slick sys- 
tem since May 1. 


SHORTLINES 


> Panagra has completed installation of 
airborne radar on all of its Douglas 
DC-6B and DC-7 tourist and first-class 
ervice. Panagra installed its first radat 
on a DC-6B in regular service between 
Miami and Buenos Aires in April, 1954. 


P Air France flew its first Lockheed 
1649 Constellation to be delivered from 
Burbank, Calif., to Paris in 17 hr., 11 
min. ‘The new aircraft took off from 
Burbank at 7:16 A. M. (PDT) on July 7 
ind landed at Orly Airport, Paris, at 
5:27 A.M. Paris time, covering the 
5,939 statute miles at an average speed 
of 339 mph. 


P Iberia Airline of Spain has begun 
operating a third weekly first-class tour 
ist-class combination service on its non 
stop route between New York and Ma- 
drid. ‘The flight, which leaves New 
York on ‘Tuesdays, will continu 
through Oct. 1. Westbound, Iberia of 
fers a third flight on Mondavs sched 
uled to continue through September 30 


> Airline Clearing House reports that 
iirline business transactions during May 
were up 13.67% over May of last year 
lotal interline business transacted was 
$65.962.601.08 — as compared with 
$55,028,325.09 in Mav 1956 


P Acrolinas Argentinas has been © 
leased from Argentine Air Ministry 
control and has been granted the status 
of a corporation, totally state owned 
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Zero-Zero Landings — ll 


The all-weather experimental lighting display at the Andrews Air Force 
Base was described last week Since the installation was temporary, the 


various fixtures were simply placed on top of the runway surface Because 


of these steel and concrete obstructions actual touchdowns were avoided 
Generally we maintained a safe altitude of 10 to 20 feet above the pave 
ment although all pilots agreed that if the lights had been flush mounted 


normal safe landings could easily have been made 


Good Testing Conditions 


Meteorological reports indicated zero zero for all approaches. Ceilometer 
and transmissometer observations taken on cach approach vaned from a 50 
foot ceiling and 400 feet visibility to as high as 1,000 feet runway range 
visibility. By any standards this is “low weather” and can be deemed a 
fair climate for testing It also indicates some serious discrepancies in our 
weather reporting methods but that 1s another story. ) 

One of the first things evident was that the 90 foot gauge (a row of 
lights 45 feet on either side of the center of the runway) was imadequat 
It required noticgably more “interpretation” —and_ therefore hesitancy 
before a pilot would commit himself to a landing. In general it gave the 
same appearance as a narrow runway with normal edge lights. The 60 
foot gauge was by far the best of the lot 

Longitudnal spacing of these lights every 200 feet seemed adequate when 
visibilities were better than 700 feet. At the lower limits the 200 foot 
spacing was inchned to leave gaps and destroy the “line of hght” effect, 
Also, this was a homogencous fog condition, not rain or blowing snow 
which we have not flown yet and which might obliterate one or mor 
fixtures. At this point it would appear that 100 foot spacing on the 60 
foot gauge 1s the best answer 

The Sylvania edge floodlighting provided a surprisingly good amount of 
light on the runway surface with little glare. ‘The outhne of the runway 
Was closely delineated own Opinion fom shared by several other 
pilots ) is that the floods did not provide cnough depth perception not 
enough indication of ground plane There was no focal point which I 
could “grab on to” for landing. Sylvania is now working on an improved 


light plus centerline reflectors which may help this problem 
| 


May Need 3,000 Ft. 


Narrow gauge lights at Andrews extended for about 2,200 feet down the 
runway. This seemed adequate for the conditions we had. But remember 
we have not flown it in rain or snow or with heavier, faster aircraft which 
may need more leeway. For our major terminals it may be that a full 3,000 
fect will be needed to cover all weather conditions. Smaller fields and 
smaller aircraft with higher limits may find 2,000 feet suitable 

There is also the very real problem of what to do with the airplane after 
it is on the ground. From personal experience I can testify that it is a 
helpless fecling to land and then have to be towed to the terminal. There 
must be some visual guidance which will allow the pilot to find the high 
speed turn offs and steer safely off the runway At this point we ar 
experimenting with a single row of centerline lights, commencing where the 
narrow gauge leaves off, and wondering if these can curve into the turn 
off areas with sufficient guidance 

Many runways will be extended a thousand feet or so to accommodate 
our coming jets. Serious considerations should be given to installing flush 
lighting im these, and new, runway I guarantee that narrow gauge 
lighting will enhance our on schedule operations Next [ will discuss 
crew coordination and visual training aids 
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Large or Small, 
General Electric Gas 
Turbine Engines Deliver 
More Power Per Pound, 


Give America’s Aircraft 


Greater Mission Capability 


The low specific weight of the General Electric J79 and T58 gas 
turbine engines, when translated into smaller, lighter airframes, 
helps increase aircraft range and payload. Benefits like these stem 
from the advanced, high-power, light-weight design common to 
both the T58 and the J79. Each delivers more power per pound 
than any other comparable engine in its class. 


The J79 and T58 join more than 31,000 General Electric J47 
and J73 engines now flying 5,500,000 miles daily from bases 
around the world. Both have evolved from a family of aircraft 
gas turbine engines dating back to the nation’s first jet engine, 
the G-E I-A (1942). Teamed with the products of ever advancing 
airframe technology these two General Electric engines are now 
making possible aircraft of unsurpassed operational effectiveness, 


General Electric Co., Schenectady 5, N. Y. 210-109 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 


Smaller than the famous G-E 
jJ47—-yet twice as powerful— 
the General Electric J79 has 
the best thrust to weight ratio 
of any United States produc- 
tion jet engine of comparable 
size. The J79 is a major factor 
contributing to the outstand- 
ing performance of the U. S. 
Air Force’s Lockheed F-104A 
interceptor and Convair B-58 
bomber at both sub- and 
supersonic speeds. 


Pound for pound the most 
powerful turboshaft engine yet 
announced, the T58 is now 
undergoing flight tests in a 
Sikorsky S-58 helicopter. It is 
also scheduled for use in the 
Vertol H-21 light cargo and 
Kaman HU2K-1 utility heli- 
copters. The 325 pound T58 
develops 1024 Military SHP 
and has an SFC of 0.69 under 
continuous cruise rating of 875 
SHP—exceptional power and 
efficiency for helicopters. 
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PLANVIEW photograph of Canadair CP-107 
Flush antennas on top of the fuselage at wing are among the 40 mounted on the airplane. 


derived. 


Argus in flight indicates similarity of wings and tail to Bristol Britannia, from which it was 


Fail extension is for MAD gear. 


Test Program for CL-28 Moves Ahead 


Montreal—Second Canadair CL-25 
long range reconnaissance airplane for 
the Royal Canadian Ai Force has 
made its first flight and the third au 
plane has rolled out the door, making 
for a production schedule of one a 
month 

The first airplane, 
spring, has completed more than 42 
hr. of the 67 hr. of its Phase | fight 
test program. Phase | program wall im 
clude basic tests of all components 
clectrical system, fuel flow system, etc 
and will pave the way for delivery of 
the third aircraft to the RCAF early 
this fall after the usual routine flight 
test to establish its airworthiness 

Although the first airplane presents 
a relatively clean look in these flight 
photographs, it is serving as a guimea 
pig for all the changes requested by the 


which flew last 


50 


military and is beginning to acquire the 
same sort of “Christmas tree” character 
that the P2V, which it is designed to 
supplement with the RCAF, developed 
after service use by the U.S. Navy 

hirst two airplanes will be retained 
by Canadair for further testing. 


Transport Version 
RCAI 


version of the 


also has ordered a_ transport 
airplane, which wall be 
powered by Bristol Onon turboprop 
engines instead of the Curtiss-‘Wrght 
R3350 Turbocompound engines of the 
CL-28 
pending a choice of a name and number 
by the RCAF (AW Apnil 22, p. 25) 
RCAF designates the reconnaissance 
airplane the CP-107 Argus 

Canadair also is offermg cither the 
mulitary or civil version for sale, but 


Transport is designated CL-44, 


reports no firm orders for either. Cam- 
paign is being conducted in unison with 
Bristol Acroplane Co., from whose 
Britannia design the CL-28 was derived 
Describing the engineering of the au 
plane it a recent meeting of the Ing: 
Institute of Canada at Banff, 
Ebel, vice president, engineer- 
Kverett B. Schacter, assistant 
enginecr, said that the fuselage 
ibout 95° of 
that required for an orginal design. 
Wings and tail are largely the same, 
but installation of the 
new desi 


necring 
W. K 

ing, and 
chief 


redesign amounted to 


piston enging 
necessitated 100% gn forward 
of the firewall 

Mfich of the redesign was needed to 
convert materials, parts and equipment 
to American standards. One case was 
the hvdraulics, which im the Britanma 


are designed around a 4,000 psi. pres- 
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ure supply. As such, it is entirely satis 
factory, the Canadair engineers said 

Practically all aircraft operated by 
the RCAF have 3,000 psi. systems, and 
stock supplies of pumps, pressure re 
ducers, accumulators, fittings and lines 
are available in supply depots. For um 
formity, and based on experience, the 
hvdraulic system in the CL-28 was re- 
designed to a 3,000 psi. base, the 
capacity adapted to a somewhat greater 
demand because of the addition of hy 
draulically operated equipment, at 
bomb bav doors 


Sonobuoy Ejection 
Furthermore, a pneumatic power 
svstem, not available in the Britannia, 
was designed and developed and util 
ized for sonobuoy ejection. Canadair 
said this is the first time such stores 
have been power ejected 
Approximately 15,000 engineering 
drawings were required for 70,000 de 
tail aircraft parts. Of these, 8,000 were 
Bristol drawings with Americanized 
processing The other 10,000 repre 
cnted the bulk of the engineering d« 
sign effort. Since it began in April 
1954, the enginecring effort expended 
was equivalent to 1,000 man-vears, and 
peak manpower totals were 530 
Electrical power supply was a mayor 
problem since the airplane carries about 
1.000 Ib. of avionic and communica 
tion equipment requinng 40 antennas 
Among them is a dielectric insert in 


ARGUS in profile displays chin radome and redesigned nose. Radome has recess (below) to partly accommodate nose gear 
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One simplified Tool Design fits every 7ORQ-SE7., 
size, style and head configuration 


You can standardize on a single wrenching de- 
sign for all aircraft fasteners because TORQ-SET 
adapts to all head configurations. This also per- 
mits the use of one simplified driving tool design. 

This kind of tooling gives you the best in: 

1. Strength 
strength. 

2. Simplicity 

3. Quality coined to finished dimensions for 
extreme accuracy. 

4. Availability «mass-produced for immediate 
availability in any quantity. 


completely forged for added 


forged in a single, one-piece unit. 


&. Economy relatively low cost because of 
design simplicity and mass production. 
What's more, you can get TORQ-SET in a wide 
variety of materials — ‘Titanium alloys, Inconel X, 
Crucible Hi-Tuf, Greek Ascaloy and many other 
stainless alloys, including A-286, 17-4 MO, Types 
347, 321, 202 and 422. 


TORQ-SET is particularly adaptable to power 
driving at extremely high torques, yet this design 
permits easy removal. You can use TORQ-SET in 
locations formerly regarded as inaccessible. A 
recent application called for installation in a 
counterbored hole which would not permit clear- 
ance for other driver styles. TORQ-SET not only met 
the requirements of clearance and torque values, 
but also effected a substantial weight reduction. 

Find out how TORQ-SET can solve your aircraft 
fastening problems. Write, wire or telephone: 


The biggest news in fasteners comes from... 


merican! 


MERICAN SCREW CO., WILLIMANTIC, CONN 
CHICAGO, ILL DETROIT MICH 


West Coast Sales Office and Warehouse: Air Industries of California, 922 W Hyde Park Bivd., Inglewood, Cal. 
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THREE FUSELAGES are on assembly line at Canadair. Fuselage moves backward with vertical fin, because of its height, installed last in 
section of plant where bay is high enough to accommodate it. Part of factory wall above door had to be cut out to permit Argus to roll out. 


the vertical fin in which a Fibreglas 
section near the top is utilized as a 
full load carrying structure. C. A 
Bloom of Canadair, in describing the 


Argus structural test program at the 
annual general meeting of the Cana- 
dian Aeronautical Institute, said the 
static test program of which the insert 
is a part will continue through next 
month 

First phase of testing of the insert 
consisted of torsional and bending stiff- 
ness tests, loads being applied to the 
fin top cither above or below the insert 
by cables, pulleys and dead weights. 
“The Fibreglas panels,” Bloom said, 
“proved a little more flexible than the 
aluminum alloy construction.” 

Ihe large nose radome for search 
radar gear was a similar situation. It 
was tested by application of rubber 
water bags to the Fibreglas honeycomb 
surface with pressure varied to produce 
correct distribution 


Radome Test 

Little permanent set occurred under 
ultimate conditions, and in another 
test, 129% of ultimate design load was 
reached before the radome tore away 
at the connections along one side and 
the front. 

Major structural change in the fuse- 
lage was the inclusion of the bomb bay. 
In the Argus a longeron above the wing, 
a heavy bomb bay longeron and spar 
box frames perform the same functions 
as longerons above and below the wing 
in the Britannia perform in transferring 
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shears from the wing surfaces directly 
fore and aft of the wing box, and box 
frames bolted to the wing spar perform 
in transmitting shears to the fuselage 
shell. 

Because of reduced distance between 
horizontal members in the Argus, the 
shears tend to peak up and heavier skin 
gages around the wing box were needed 


Nose section was revised complete] 
in the Argus and fuselage cutouts wer 
iltered for the military requirement 
As a result of the revisions, and becaus 
the Argus is unpressurized and the 
critical design shears and bending mo 
ments differ appreciably, most of the 
kin stringer panels were redesigned 

Static tests generally proved th 
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Sperry B-58 Control 


Convair B-58 Hustler's primary naviga- 
tion and guidance systems will be pro- 
duced by Sperry Gyroscope Co. under | 
follow-on contract. The systems direct — 
B-58's flight path through signals to its 
autopilot, also control release of plane's w 


“throwaway” pod at a precise point in A 
space. 


According to joint USAF and Convair . 
announcement, the equipment, presently — 


undergoing test-bed flights in C-131, 


C.97 and B-36 aircraft, is ten times as me 
accurate, requires 37% less space and 
weighs 20% less than present opera- —— ae 


tional systems. 


soundness of the design, although 
changes had to be made in a few cases. 
In a simulated side gust on the vertical 
tail, the limit load was carried success- 
fully without permanent set. However, 
the inner flange of the rear bulkhead | 
rolled badly and will need stiffening. 

Metal bonding, a process unfamiliar 
to Canadair, was necessitated by the ¢ @ 
Britannia design. Eight skin stringer 
panels, representative of various sec- 
tions of the aircraft, were tested at . 
various gust intensities-two bonded, 
six riveted. ‘There was little to chose 
between bonded and riveted sections as 
far as fatigue life is concerned, Bloom 
said, 


Fork Fittings 

lork fittings emerged as the weak 
links, failing at approximately half a 
million cycles. Though adequate for 
the Argus, a development program is 
being carried out. 

Further tests are scheduled for a ms : 
fuselage and tail specimen and in the 
fifth phase of the program it will be 
tested to destruction. If, as expected, , 
the fuselage breaks aft of the wing box, 
ditching tests will be simulated by 
means of pressure bags, this constitut- 
ing the sixth and final phase of the 


program, 

RCAI requirements (AW Feb. 11, ' 
p. 26) demand operation of the air- 
craft under all climatic conditions to ; 


lows of —65F. Since the piston en- 
gines provide no source of warm bleed 


ce air as do the Britannia turbine engines, | 
ik four internal combustion heaters with = [ 
a total capacity of 2,100,000 Btu. were 
installed. They draw fuel from the air- 


craft fuel supply. 

specialist groups will join in’ | 
the testing program, It will run for = § 
about two years and will be carried out = 
on the first five to seven aircraft. 

A major phase of the ground test 
program has been installation of the 
clectrical equipment on a_ simulated 
fuselage to determine whether there 
was any interference from any of the 
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SHADED AREAS in the sketches indicate the location of sandwich type structural panels used for the B-58 skin. Sandwich (left) is formed 
by bonding aluminum or steel outer panels to the honeycomb filler. That in the drawing at right is formed by brazing stainless steel 
sheets to a metal honeycomb core. The brazed panels are exposed to engine and exhaust heat as well as acrodynamic heating. 


B-58 Makes Extensive Use of Honeycomb 


Convair B-58 Hustler, dimensions of 
which are shown in three-view (left), carries 
various types of detachable pods. The one 
shown (right) does not emphasize size, 
which is 35% longer than an F-51. The 
various pods available for use on the Hustler 
are each tailored for a specific mission. 
They usually contain a considerable amount 
of fuel as well as a weapon. Several con- 
figurations of stabilizing and lifting sur- 
faces have been tried on the pods indicating 
that the problem of carrying and dropping 
such devices is not easily solved. Lower 
photo shows one combat configuration land- 
ing with drag chute extended. The USAF 
bomber was unveiled at Convair's Ft. 
Worth, Tex., plant (AW July 15, p. 28). 
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Rated 

Cool 
Rat- ing Au 
ing Pres Cool 
KVA surein§ ing Air 

min 


*28016-1 ll 
248623-1 2 
“217-1 3 14 
26619-1 

l 


Rated Speed 


Diam 
RPM 


Type No tbs 


100-6300 
4800-7200 
§700-6300 
5700-6300 
5700-6300 
7600. 4400 
7600-8400 
7600-4400 
7600-8400 
7600-8400 
7600-8400 
7600-8400 39 


70 
246 20-3 
l 


SPECIFICATIONS 


208 /120 Volts, 0.75 Power Fector, 3 Phase, 400 CPS 


286721 
**28b10 


Approx 
Weight an 


include integral 
permitting full load continu- 
at sea level with 


Flange These generators 
fan 
ously up to 80°C 


no additional cooling 


Drive 
Spline 


This generator incorporates a DC 
output of WO volts, 50 amps capacity 
AC output 


AND 
AND 
AND 
AND 
AND 
AND 
New 9 
AND 10262 KII-A 
New 9° Flange 

AND 10262 KIL-A 
New 9° Flange 

AND 10262 XIL-A 


10266 XVI-A 
10262 
10266 XVI-A 
10266 XVI-A 
10266 XVILA 
10262 


Flange 


in addition to the 
All wenerators have been designed 
MIL-G-6099 MS-33542, 
which specifies cooling air of 120°C 
sea level, 40°C. at 50,000 ft 
12°C. at 65,000 ft 
liver full-rated 
conditions 


and 


and 
and will de 
these 


load under 


HOT GENERATOR PROBLEM? HERE’S THE ANSWER: 
BENDIX RED BANK HIGH-TEMPERATURE AC GENERATORS 


If you have an AC Generator cooling problem, here’s the 
solution. Bendix Red Bank High-Temperature AC Gener- 
ators meet military class C air-cooled specifications and 
combine a minimum of size and weight with a maximum 
of performance. Ranging from 9 KVA to 60 KVA, they 
are designed as part of complete Red Bank high-tempera- 
ture AC generating systems. These also include magnetic 
amplifier voltage regulators and system protection com- 
ponents. For details, write Red Bank Division, Bendix 


Red Bank Division 


Aviation Corporation, Eatontown, New Jersey. 
ATTENTION ENGINEERS—We have unusual opportunities for 
experienced design enginecrs to work on aircraft type AC 
and DC rotary power supplies and associated control 
equipment and distribution systems. Write today: Atten- 
tion of Personnel Dept. L. 


West Coost Soles and Service: 117 E. Providencia Ave., Burbank, Calif. 
Conadian Distributor, Aviation Electric, itd., P. O. Box 6102, Montreal, P. Q. 
Export Soles and Service; Bendix International Division, 205 E. 42nd St., 
ew York 17, » Ve 


“Bendix” 
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ROCKETSONDE system is proposed means of getting weather data at 70,000-150,000 ft 


Low-Cost Rocket Vehicle Urged 
For High-Altitude Weather Data 


Reliable meteorological data at alti 
tudes between 70,000 and 150,000 ft 
above the ceiling of routine balloon 
sonde observations, can be obtained 
by U.S. Weather Bureau using low-cost 
rocketsonde system, feasibility studs 
by Sanford Research Institute, Menlo 
Park, Calif., indicates. 

Study was .made for Federal Civil 
Defense Administration, which needs 
such information on frequent and accu 
rate basis for predicting atomic fallout 
patterns and contaminated cloud travel 

Study showed desired characteristics 
of rocketsonde should include 
@ System which can be operated in cn 
tirety by Weather Bureau personnel 
without extensive training program 
© High order reliability in data acquisi- 
tion and operation of system as a w = 
© Low overall developmental costs uti- 
lizing as many presently known tech- 
niques as possible. 

units inexpensive enough 
that unusual budgetary provisions need 
not be made to insure adequate supply 
for high consumption rates. 
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SRI recommendations for the system 
are 
© A single-stage solid propellant rocket 
to carry a parachutesonde to 150,000 
ft. where it would be released 
e Tracking and telemetering meteor 
ological data by AN/GMD.-2. rawin 
sonde system being developed by Ann 
Signal Corps, with modification of 
ground cquipment for faster tracking 
and ranging, plus development of a 
single, dual-frequency band rocket an 
tenna. 
¢ Development of a parachute, prob 
ably a guide-surface type, which would 
open consistently at 150,000 ft. ‘The 
parachute also would reliably follow 
wind profile in descent. 
@ Development of a thermistor with a 
properly selected reflective coating 
which could function adequately as a 
temperature sensor at the altitudes of 
interest. Since present sensing clements 
are inadequate, pressure and humidity 
readings would not be taken by the 
system to begin with, but development 
of a hypsometer for pressure sensing 


| il T 


for complete 

testing of 

aircraft components 

Write for book: 

“How Aetco can help you.” 


AIRCRAFT EQUIPMENT 


TESTING COMPANY 
1806-12 FLEET STREET 
BALTIMORE 31, MD. 


WASHINGTON, D. C. OFFICE 


PRED ISRAEL 
| $00 Walker Bidg, 734 15th NW 
EXecutive 3-599 


America’s First Independent 
Aircraft Testing Laboratory 
Hydraulic, pneumatic, electric (400 


cycle, AC-DC) and mechanical 
IN FLIGHT TESTING! 
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bringing new strength 
to the armed forces 
private industry 

and 
the free world | 


ERCO, long a leading contributor to the field of air 
power, as a major supplier of flight simulators, tactics 
trainers*, weapons support systems, countermeasures 
and extensive engineering and manufacturing facilities, Ft : 
gains tremendous strength in combining with NUCLEAR a = 
PRODUCTS. As a result of this combination the ERCO 
facility at Riverdale (divisional headquarters) is now ; 
supplemented by a plant in Buffalo and a complete ; 
nuclear physicist-engineering staff in Washington, D.C. z 


Today not only can you rely on ERCO to design and 
build the same high quality equipments as it has in 
the past, but you can expect an amazing range of new 
products which will be made possible by the joint skills 
of Nuclear Products and ERCO’s engineering and pro- 
duction teams .. . Flight Simulators ..... Nuclear 
Research and Power Reactors ..... Weapons Support 
Systems and Equipment ..... Nuclear Products for 
Defense and Peace..... Electronic Countermeasures 

Specialized Machinery for Automated Production 
; . . This is a new dimension in creative engineering 
and manufacturing available to you through Nuclear 
Products-Erco 
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tor eventual inclusion should be worth 
the effort 

¢ Development of a rocket vehicle ca- 
pable of mass production for approxi 
mately $100 

General specifications of the rocket 
envisioned by SRI indicate it would be 
about 4 to 6 in. in diameter, 6 to § ft 
long and have an impulse of 8,000 to 
10.000 Ib.-sec 

It would carry a payload weighing 
ipproximately 12 Ib., including nose 
cone and ejection mechanism, to 160,- 
000 ft. with maximum accelerations 
held to 25 to 30G. 

While SRI pointed out that eventu 
ally the most desirable system would 
include a rocket motor case which could 
be fragmented, burned or pulverized 
to eliminate public hazard, the study 
recommended a present alternative of a 
network of remote stations which, while 
in areas where danger is minimized, 
could provide adequate coverage of 
continental U. S. Network stations all 


CF-105 Main Landing 
Gear 


Main landing gear for Avro’s delta wing 
supersonic interceptor, the CF-105, features 
Single-wheel, tandem axle to permit 
stowage in a very thin wing box. The rela- 
tively long undercarriage is required by the 
delta wing configuration of the aircraft. In 
order to stow it within the space available, 
the gear has to be shortened 84 in. during 
retraction by a special linkage. Design of 
the wing structure made it necessary to 
provide a skew axis for the pivot shaft which 
in turn necessitated twisting of the landing 
gear strut during retraction. The undercar- 
riage is made of ultra high tensile steel with 
a strength level of 260,000 psi. 
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sets new standards 
for solvent stability 


New DETREX PERM-A-CLOR* trichlorethylene degreasing 
solvent - stabilized to a new high degree - has been 
proven on the toughest of metal cleaning jobs. 


New PERM-A-CLOR* - premium grade in every respect - 
excels in EVERY phase of solvent degreasing. It readily 
dissolves oils, greases, fats and waxes, yet will not attact 
ony industrial metal or alloy. it is safe to use and easy 
to control. it distills like a pure chemical compound. 
‘And most important, its high stability assures longer 
solvent life and the substantial savings that result. 


DETREX, pioneer in all phases of metal cleaning and pro- 
cessing, uses its experience and facilities to bring in- 
creased efficiency to any degreasing, washing or coating 
operation. Write today for detailed information on the 
wide range of DETREX machines, materials and services. 
There is a perfect combination to meet your requirements. 


*Perm-A-Clor is the registered trademark 
Of DETREX Chemical industries, inc. 


CHEMICAL INDUSTRIES, INC. 


BOX 501, DETROIT 32, MICHIGAN 


“He 
| 
| 
| First with the 
| 
| 
‘ ae 
| 


Newest version of the automatic direction 
finder used in more planes ( 10,000,000 hours 
of flying time!) than all competitive units 
combined. Lean AD F-12E is easiest to operate; 
lightest in weight; by far the lowest-priced. 
Can furnish power and modulation for a 
Lear RT-10 VHF transmitter. 

LEAR ADF-12€ 


MAY EQUAL THE 


Finst AND ONLY 800-channel VHF ‘a THE INDUSTRY'S STANDARD 
transceiver. Lean LT R-800 weighs only transceiver for medium 

26 pounds; occupies only a 4% ATR size business aircraft. 
package; costs no more than sets offering a . ais y Lear LVTR-36 includes 
fraction as many frequencies. Provision automatic channel selector. 
for VOR, VAR, and ILS localizer. Your , Clear, sharp transmission 
airplane will be obsolete before this will. and reception on 36 channels, 


LEAR LVTR-36 


THEN 


LEAR LTR-600 


HEADING, BANK ANGLE, AND Prtcu all Latest Monet of the light-weight 
presented naturally on a single dial. Lean “' os communication and navigation package which 
NAFLI ( NAtural F Light Instrument ) has become practically standard equipment 
system offers magnetic slaving and ’ ; ~<a on light aircraft. Lean LTRA-6T system 
latitude compensations, virtually ‘ includes VHF receiver with “Tone Tuning” and 
combining the LC-1 Compass with the : OmniMeter®; LF receiver; 12-channel 
most readable attitude indicator made. LEAR NAFLI VHF transmitter; marker beacon receiver. 


LEAR LTRA-6T 


STILL 


For full information see your } 
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THE PRIVATE FLIER'S ONLY 
full-fledged three-axis flight-control 
system. Lean L-2 Autopilot 

offers automatic ILS and automatic 
altitude control, The only 
thoroughly proven automatic pilot 
for all light and medium planes, 


THE WORLD’s MOsT ADVANCED ADF 
is the only fully-transistorized 
navigation system. Lean ADF-100 
is the lightest, most compact 
airline-calibre direction finder; 

uses only one-tenth the 

power other ADF’s require. 


LEAR ADF-100 LEAR L-2 AUTOPILOT 


INSTRUMENTS... 


BY FAR THE LIGHTEST AUTOPILOT THE ONLY OMNIRANGE INDICATOR 


system for larger high-performance with built-in omni converter, 

aircraft (weighs 60 to 90 pounds less i ; fully transistorized. Lean VORTRAN 
than others ). Lean L-5 Autopilot System i Se oe adapts to any VHF receiver 
also costs less, yet inc ludes (all automatic ) ; it. covering omni frequencies 
trim, safety cut-out, altitude control, a. the desired station, adjust the 


Just tune to i 


ILS. ' course selector, and fly the needle! 


LEAR L-S AUTOPILOT LEAR VORTRAN 


FINEST GYRO-STABILIZED 
available. Lean LC-1 is reliable and 
accurate even in high latitudes 
and magnetic storms. Navy's choice 
(designated Type MA-1) 
over all similar directional systems. 


LIGHTEST GLIDE SLOPE RECEIVER on the 
market (five pounds). Lean LGSR-1 
features built-in transistorized high-voltage 
power supply; has full 20-channel coverage; 
provides power for autopilot ILS system 
and dual ILS indicators; fits a short “4 ATR 
package; meets ARINC requirements. 


LEAR LGSR.1 LEAR COMPASS 


BETTER ONES! 


EAR distributor or write Lean, Incorporated, LearCau Division, 3171 South Bundy Drive, Santa Monica, California. 
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NO STEP 


CHR adapts new seal development to B-47 bomb bay doors, 


Teflon covered silicone rubber seals developed by CHR are replacing original neoprene 


seals. Here’s why... 


Extreme low temperature operating 
conditions played havoc with the neo- 
prene rubber seals originally designed for 
B-47 bomb bay doors. Hardened by 
aging and cold, many of the seals split 
and ripped off when doors were opened 
and shut in flight. 


CHR Teflon covered silicone rubber 
seals shown above solved the problem. 
Silicone rubber is immune to ozone, 
weathering and aging. The almost fric- 
tionless ‘Teflon surface permits seals to 
mate readily without cracking or binding. 
The seals have -100°F to 500°F flexibil- 
ity. They seal out and also shed water, 
ice and dirt. The white color provides re- 


flective protection against radiation from 
nuclear weapons. 


CHR Teflon covered seals are also 
being used on other planes where low 
friction, sliding action, abrasion resist- 
ance and resistance to fuels and synthetic 
lubricants is required. 


Our experience in helping engineers 
with all types of airframe and engine 
seals utilizing all forms of silicone rub- 
ber reinforced with fabrics, Teflon and 
metals can be put to work for you. We 
solicit your inquiries for specific applica- 
tions. Call or write. CHR field representa- 
tives are available for direct contact. 


CHR Teflon covered silicone rubber seals 
are delivered in same cross-section as orig- 
inal neoprene seals. New seals slide to- 
gether readily without binding, are immune 
to ozone, weathering and aging. 


CHR Teflon covered seals are now being 
produced in many shapes and forms — 
all types of silicone rubber . . . solid, 
sponge and foam (COHR{oam). 


COHRLASTIC AIRCRAFT PRODUCTS 
SEALS DE-ICING, ANTI-ICING AND HEATER ASSEMBLIES COATED FABRICS 


THE CONNECTICUT HARD RUBBER CO. | 


409 EAST STREET © NEW HAVEN 9 © CONNECTICUT 
LOS ANGELES @ LOUIS © SBEATTLE 
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irc presently existing and operating 
USWB facilities 

SRI estimates total cost of develop- 
ment, which could be spread over a two- 
or three-year period and includes the 
56 rocket qualification flights required 
by military agencies, at approximately 
§620,000 

Estimated cost of expendable units, 
including instrumentation, parachute 
ind rocket, was set at $155 cach if 
production rate approximated $100,000 
per year. 


Laboratory to Study 
Astronautics Fields 


Azusa, Calif.—Acrojet-General Corp. 
has established astronautics research 
laboratory to conduct studies in prin 
cipal areas of propulsion, astrophysical 
chemistry, and materials 

Laboratory has three sections 
¢ Propulsion section will investigate 
ultra-high energy chemicals, and 10n, 
gascous free radical, and nuclear plasma 
propulsion systems 
¢ Astrophysical section will conduct re- 
search in magnetohydrodynamics, phys 
ics and chemistry of extraterrestrial mat- 
ter, interactions of space vehicles with 
cnvironment, and temperature reactions 
Materials section will engage im 
studies to develop high and low tem- 
perature materials for extraterrestrial 
propulsion systems and vehicles. 


Wing Formed to Train 
IRBM-ICBM Crews 


Formation of the 704th Strategic 
Missile Wing at Cooke AFB, Lompoc, 
Calif., to organize and plan_ ballistic 
missile crew training has been an 
nounced by Maj. Gen. B. A. Schriever, 
hief of the Air Force Ballistic Missile 
Division of ARDC 

Ihe 704th has assumed command of 
the 392nd Air Base Group which is the 
housekeeping unit at the base. Col. 
William S. Rader will command the 
704th 


CAA Convair 440 
Equipped for Tests 


AiResearch Aviation Service Co., Los 
Angeles, is installing a GIP70-10 gas 
turbine in a CAA Convair 440 as auxil- 
iarv. clectrical power unit CAA plans 
to flight check radio navigational and 
communications facilities with the air- 
plane throughout the U.S. at altitudes 
between 10,000 and 20,000 ft 

AiResearch also is installing a two 
creen radar set in the plane, one view- 
plate in pilot's center panel, other at 
clectronics operation station in cabin. 
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Gassing Up At 530 M.P.H. 


This Flying Pipe refueling system, developed by Thieblot Air- 
craft Company, vastly extends the range of jet planes, especially 
fighters. 


This hitherto-secret device is a packaged unit containing a 
“flying pipe”’ to enable fighters to transfer fuel at altitudes above 
30,000 feet and at speeds over 530 miles per hour. It should soon 
make fighter-to-fighter refueling commonplace. Formerly only 
slower planes could be used as tankers. 


The Flying Pipe is one of the outstanding new Thieblot projects, 
developed over the past two years under contract to the Aircraft 
Laboratory of Wright Air Development Center. 


The Flying Pipe is a prime example of the special abilities of 
Thieblot Aircraft Company in designing and producing aircraft 
components and ordnance. 


Other Thieblot contributions include a ballistics-data aircraft 
nose for cross-wind firing; purge mat systems for jet trainers; a 
boundary layer control system; a nose-wheel steering mechanism; 
an escape reel for ditched aircraft; and other equipment of ad- 
vanced technology. 


For both government and industry Thieblot is making to- 
morrow’s aircraft technology available today. 


THIEBLOT 


AIRCRAFT COMPANY 


Oirvistonm eof VITEO CORPORATION of AMERICA 
RESEARCH « DEVELOPMENT « ENGINEERING « PRODUCTION 
Engineering: 4924 Hampden Lane, Washington 14, D.C. 

Production: Municipal Airport, Martinshurg, W. Va 
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1N ACTION 


time lapse trigger 
for outer space’ 


ACTUAL SIZE 


ELGIN NATIONAL WATCH COMPANY 


MICRONICS DIVISION * ELGIN, ILLINOIS 


First Sabre VIs 


Ready for Germans 


First batch of 225 Sabre VI jet fight 
ers for West German Air Force com- 
pleted final flight tests at Canadair 
Ltd. facility in Montreal. The planes 
have been officially accepted by the 
Luftwaffe and are being prepared for 
shipment. 


Certificates of 
Necessity 


Washington—Office of Defense Mo 
bilization has awarded Ramo-Wool 
dridge Corp., Los Angeles, a certificate 
of necessity for accelerated tax amorti 
zation in the amount of $13,418,872 
for research and development. Of the 
amount, 40% was allowed. Other cer 
tificates awarded 


Vratt & Whitney Aireraft Division, United 
Alireraft Corp East Hartford Conn jet 
engines for military aircraft, $4,700,000 with 

allowed 

Aluminum Co. of America, Vernon, Calif 
aluminum extrusion facilities for military 
aircraft, $4,323,000 with 65% allowed 

General Eleetrie Co., Evendal: Ohio 
military aircraft engines, $3,909,950 with 
80° allowed 

Briles Manufacturing, Sewundo, Calif, 
titanium fasteners for military use, $988,924 
with 65% allowed 

Boeing Airplane Co., Seattle military 
aircraft, $879,592 with 65% allowed 

The Martin Co., Baltimore, military alr 
craft, $753,152 with 65% allowed 

Koeing Airplane Co., Seattle, military alr 
craft, $669,246 with 65° allowed 

Kaman Aireraft Corp., Bloomfield, Conn 
research and development, $320,000 with 
65% allowed 

Eclipse-Pioneer Division, Uendix Aviation 
Corp., research and development, $249,001 
with 65% allowed 

\-N-K Investment Co., Columbus, Neb 
electronic equipment for military aircraft 
$125,000 with 45% allowed 

Cameron Iron Works, Ine., Houston 
Texas, missile components for military use 
$558,290 with 40% allowed 

Bendix Aviation Corp., North Hollywood 
Calif military aircraft and missile com 
ponents, $154,105 with 65% allowed 

Kyan Aeronautical Co., Inglewood, Calif 
military aircraft components, $81,225 with 
65% allowed 

Ex-Cell-O Corp., Elwood, military 
jet engine components, $75,706 with 65° 
allowed 

Kearfott Co., Inc., Black Mountain, N. © 
military aireraft instruments, $2,063 with 
65° allowed 

Chatham Electronics Division, Tung-So! 
Electric Ine Livingston, N. Y military 
electric components, $159,000 with 65% 
allowed 

General Electric Co., Palo Alto, Calif 
research and development, $134,324 wit) 
65% allowed 

Carco Industries, Inc., Philadelphia, com 
ponents for military missiles and tanks 
$88,000 with 55% allowed 

Kearfott Co. Inc., Van Nuys, Calif., scien 
tifle instruments for military use, $1,856 
with 65% allowed 

Bell Aircraft Corp., Wheatfield, N. Y 
military aircraft, $157,503 with 65% al- 
lowed 

Crosley Division, Aveo Manufacturing 
Corp., Cincinnati, electronic equipment for 
military use, $18,554 with 65% allowed 

Continental Machine Co.. Newtonville, 
Mass., electronic parts for military use 
$42,162 with 70% allowed. 


AVIATION WEEK, July 29, 1957 


| 
gear reduction train... 
gear train is ready . and 
working. Its use is classified, 
would you use it for? a. 
Here is an off-the-cuff compu- 
— isone 
— Elgin’s constant search for new 
- zation extending from 
development of a 10 billion to 
* one ratio gear train is a single 
example of Elgin's ability to cre- 
e for you in the 
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“Engineers—here’s how we’re taking part in 
the electronics revolution toward solid state devices’’ 


electronic devices in the next few years. And you can 


“Here at CONVAIR-POMONA, we are constantly studying 
ways to apply the new miniature solid state electronic 
devices: the diode, rectifier and transistor. So new is this 
semiconductor infant, and so vast its future — both for 
the military and industry — that our teams of electronics 
engineers actually ‘go to school’ under some of the fore- 
most experts in the field. 

“As the first fully-integrated missile plant in the U.S., 
CONVAIR-POMONA designs and builds the Navy's TERRIER 
supersonic missile. And, realizing the potential value of 
solid state devices in meeting the critical requirements 
of such airborne missiles, we initiated a ‘transistor pro- 
gram’ early in 1953. This program has multiplied many 
times to become one of the most important in the 
industry. 

“You, as an engineer, can appreciate the tremendous 
expansion that will come in the application of solid state 


readily understand the advantages of studying and work 
ing with these devices, guided by the advanced thinking 
you will find at CONVAIR-POMONA 

“You'll like the atmosphere here, where you see and 
feel accomplishment. And you will enjoy living in 
Southern California's beautiful Pomona valley. For 
greater career opportunity for your future's sake 
send for more information about CONVAIR-POMON A today! 


Write to: Engineering Personnel, Dept. 3-F.” 


CONVAIR 


POMONA + CALIFORNIA 


CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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MALFUNCTION and Circuitry Trainer MAC-2 (left), is a relay-controlled, circuit-simulating device built to a MA-7A Bomb-Navi- 
gation System configuration, Purpose is to assist a line mechanic to learn MA-7A data flow. Wiring is shown at right. 


Report on QPRI: Part I 


USAF Probes Systems Maintenance 


Lowry AFB, Colo.—Probing into the 
frontiers of human skills and perform 
mice determining how to maintain a 
nuclear-powered aircraft’ by remotely 
controlled manipulators in one instance 

is one of many USAF personnel prob 
lems being attacked by the Maintenance 
Laboratory of the Air Force Personnel 
and ‘Training Research Center here. 


Laboratory Mission 


Ihe Laboratory's 
these two overall programs 
© Technical program of research into 
devices, methods and procedures for 
training, evaluating and utilizing Au 
Force maintenance personnel—such as 
introducing manipulators to the flight 
line 
¢ Operational program for the develop- 
ment of Qualitative Personnel Require- 
ments Information (QPRI) on main- 
tenance and servicing of weapon and 
supporting systems. Under this pro- 
gram the laboratory has, or is’ pre 
paring, OPRI reports on 30 different 
weapon Sixteen have been 
completed, 14 are im progress 


mission rests on 


systems 


66 


The 30 weapon systems, and the 
four catagories into which they fall, are: 
@ Missiles—OPRI has been completed 
on: GAM.-67 Crossbow, GAR-1 Falcon, 
IM-70 ‘Talos, IM-99 Bomare. OPRI 
IS iN process on GAM-63 Rascal, SM- 
62 Snark, SM-64 Navaho, SM-65 Atlas 
ICBM, Titan ICBM, WS-315A 
Thor IRBM, ‘'1M-61B Matador. 

@ Fighters—OPRI completed on: F-S9J, 

F-100, F-101, F-102A, F-104, F-105, 

F-107. OPRI in process on F-106. 

Bomber/Cargo—OPRI completed on: 

B-52, B-58, C-130, KC-135. 

@ Special—OPRI completed on Crash 

OPRI in process on: 

powered bomber, 
countermecas- 

detection and 


locating system 
WS125A_ nuclear 
ground based electronic 
ures, ballistics 
support system, intelligence data han- 
dling, SAGE, TRACALS (trafic con- 


trol and landing system). 


missile 


Technical Areas 

The five technical areas of main- 
tenance and servicing training in which 
the Maintenance Laboratory is en- 
gaged arc 


¢ Conditions of efficient learning. |t 
determines conditions of environment 
and types of presentations of material 
which produce the optimum learning 
and retention curve patterns for main 
tenance personnel. 

@ Characteristics of maintenance train 
ing equipment. Laboratory defines the 
characteristics of new  maintenancc 
training equipment. 

Measurement of individual pro 
ficiency. The facility attempts to as 
sess the proficiency and knowledge of 
mechanics on the job in such USAI 
commands as Strategic Air Command 
and ‘Tactical Air Command. 

¢ Aids to job performance. Laborator 
determines what aids are effective to 
improve job performance and feeds 
these data into a weapon system's dc 
velopment cycle. Examples are pocket 
size, technically-oriented handbooks 
which the Laboratory is planning for 
ballistics missile systems. The books 
describe various missile components 
show how the mechanic should keep 
them in correct operating order. ‘The 
books are small enough for the man to 
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take along with him to the job for 
icady refer nce 

¢ Forecasting maintenance job require 
ments. How do vou derive a job de 
cription that is reliable, understand 
ible and means the same thing to ever 
body? Another facet of this problem 
» to predict what maintenance job 1 
quirements will be in years to come 
l'ypical cxample of this type of prog 
nostication is the laboratory's work on 
how to maintain WS125A—the nuclear 
powered bomber—with remote control 


manipulators 


Maintenance by Manipulator 


An active program is cxploring the 
manifold problems of how to main- 
tain a radioactive aircraft with manipu 
lators so that the mechanics can b« 
idequately shiclded from radiation 

\ laboratory technician told Aviat1oNn 
Week that manipulators have been 
purchased and a research program 1s be 
ing established. Atomic Energy Com 
mission’s extensive backlog of expen 
cnce with manipulators is of little use to 
USAF because the AEC uses the de 
vices mainly to lift and move objects 
from one place to another while the 
\ir Force wants to use them to screw 
nd unscrew parts—a totally different 
ct of motions 

Use of manipulators requires special 
motor skills on the part of maintenance 
personnel; they also require skill in 
handling parts remotely in respect. to 
depth perception solve this, 
laboratory technicians are working with 
three-dimensional color television. 

Some of the problems which the 
laboratory will tackle include 
e What will be the probable cftects 
on the time it takes to maintam a 
nuclear-powered plane if the work 1s 
done by manipulator? 

e What limitations can be expected of 
lighly trained personnel in the per 

formance of maimtenance = functions 
ith manipulators? 

@ What new skills will be required of 
inamtcnance personnel? 

eliow much training will be needed 

for maintenance mechanics to reach 
performance? 


Psychology in Air Force 
Academy 
Starting with the sophomore class, the 
Air Force Academy will give a course in 
general psychology. The course will be 
prescribed. It will be taught in the same 
manner as it is given in the best colleges 
but will have an Air Force orientation 
with a core of technical subject matter. 
The courses will be taught by invitation 
by members of the Air Force Personnel 
and Training Research Center's Mainte- 
nance Laboratory at Lowry. 
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MASTER-SLAVE manipulator being tested in an experimental operation by AFPTR( 
Maintenance Lab to determine its adaptability to WS125A) nuclear-powered bomber 


lirst step will be to find out the 
limitations of the machines and cde 
termine how to train men to work 
them 


Missiles Practice 


Large missiles—or weapon systems 
such as intercontinental ballistics mus 
siles pose severe operational and main 
tenance problems because there is no 
precedent on which to base operational 
md maintenance procedure 

\s a laboratory official put it, “Just 
is would-be surgeons start learning 
surgery by practicing on cadavers, so are 
we attempting to learn how to handk 
new missiles by practicing on older 
weapon systems lo do this, we retro 
fit on the old ‘birds’ inputs which will 
be used on the new weapon system 
to gain as much experience as possible 
on how to handle them.” 

Ihe five clements of a traming de 
vice which should be built into the 
unit are 
e Guidance. Student should be guided 
to the right response to a question or 
problem 
© Feedback. A man should be shown 
whether he is proceeding correctly of 
incorrectly in his maintenance pro 
cedure. If he is right, the device 
should show him he is right; if he is 
wrong, it should tell him so and indi 
cate what is nght 


@ Practice. Trainer should give a man 
in opportunity to practice a given pro 
edur whenever nec 

® Pacing. Ihe device hould illow i 
ttudent to pace his trang to his own 
tbility and initiative When suitable 
proficiency is reached, guidance should 
be removed and the student allowed 
to proceed on his own 
@ Evaluation. 
evaluate a man’s progr to show the 


tramer should 


tudent how he 1 doing mad to give 
the imstructor a yardstick to measur 
his progress. Ideally, evaluation should 
he accomplished automatically and on 
1 permanent record for future use 
Among framers developed by the 
laboratory ar 
Subject Matter Trainer. The device 
is used to teach facts, both practic il 
md psychologic il If the student 1 
to be given new qu tions, it give linn 
guidance to the correct answers. If le 
hould have certain knowledge, it test 
his knowledge. It is self-nstructional 
lowing a student to learn new mate 
rial by himself, releasing valuable iw 
tructors to teach mor complex skill 
It also allow tudents to proceed at 
their own pace 
@ Procedural ‘Trainer. his device 
more practical than psychological, It 


requires an instructor to vork with the 
tudent Advantage of this t pe of 
trainer are that it does not use actual 
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‘TEST EQUIPMENT 
FOR ALL APPLICATIONS 


INEERED 


CONSOLIDATED'S TEST EQUIPMENT DIVISION is a completely 
integrated division with its own Sales, Service, Engineering and 
Production Departments » » We design, develop and manufacture 
Fuel, Hydraulic, Pneumatic, Electrical, and Mechanical 
Test Stands. » » » Consolidated’s Test Equipment Division is de- 
veloping high temperature Fuel and Hydraulic Test Stands for 
future aircraft and guided missiles besides Test Stands for new 
commercial jet and reciprocating engines ke pace —_ the 
fast growing aircraft industry. — = 


WRITE FOR DESCRIPTIVE COLOR BROCHURE TO 


TEST EQUIPMENT 


Division 


CONSOLIDATED 


Oreset CORPORATION 


BRANCHES DALLAS, TEX. + DAYTON, OHIO + LOS ANGELES, CAL. * WASHINGTON, D. C. 
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QPRi-developed booklet helps mechanic 
troubleshoot electronic fuel control on an 
F-86D Sabre fighter. 


aircraft electronic systems, they cost 
1/10th-1/30th of the total electronic 
system they teach and they are highh 
reliable. 

Examples of such devices developed 
by the Maintenance Laboratory are the 
fire control system troubleshooting 
trainer and the K-System bomb-navi 
gation troubleshooting trainer. 

Other types of training devices whos« 
use is growing in the aviation industry 
are: 

Part-time or task trainers, made by 
such companies as Burton Rodgers 
Technical Training Devices, Carmody 
Corporation and Stanley Aviation. Also, 
the comprehensive electronic simula 
tors manufactured by Link Aviation, 
Curtiss-Wright, Erco and others 

Laboratory technicians are trying to 
determine how much territory a train 
ing device should cover to achieve 
maximum training effectiveness with a 
minimum number of trainers? Ex 
treme positions are: Have one traince: 
for cach task, or have one simulator 
which would incorporate all tasks in 
one machine 


Job Descriptions 


Dr. Robert M. Gagne, Maintenance 
Laboratory's technical director, told 
Aviation Week that one of the knot 
tiest problems facing his organization 
is, “How does one describe a job in 
such a way that the descriptions are dc 
pendable between systems?” 

For example: Does the simple instruc 
tion, “adjust amplifier,” mean the same 
thing on one system as it does on an 
other? Does it require the same tech 
nician behavior on both systems? If 
not, “adjust amplifier” is not reliable 
But then what is? 

Another aspect of the problem: the 
instruction “‘set in wind drift’ can 
mean anything from a simple knob 
adjustment to a specific indication to 
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complex calculations to do the jol 

Ihe laboratory is not helped much 
by traditional job analysis terms o1 
techniques—they suffer from the same 
defect of imperfection of terms to de 
scribe jobs. 

Gagne believes that solution to the 
problem lics in two approaches: 
liability of terms and inferring job re 
semblances and establishing training 
requirements. 


Task Description 


Ile savs that, “in terms of reliability, 
we have arrived at a level of descrip 
tion of tasks within jobs which is re- 
liable To achieve reliability, the 
description must: 

e “Use action words. 

e “Use words indicating objective of 
the task. 

e “State what the specific equipment is 
e “State what test cquipment is neces 
sary to the task. 

“These four elements constitute a 
job description which is rehable, but 
which does not accomplish the second 
part of the problem 

“Inferring job resemblances is im 
portant. Some kind of job categoriza 
tion is essential to determine if certain 
jobs resemble each other—have a more 
or less common denominator—so that 
common training can be given. ‘This, 
in turn, is cheaper and easier than com 
pletely retraining a man for a new task 

“Initially, a new job is usually a 
blending of known tasks rather than 
being one for which there is no known 
precedent. 

“Also, ‘new jobs’ are more likely 
to occur in the operation of equip 
ment rather than its maintenance and 
checkout 

Laboratory technicians are trying to 
develop a set of scientifically accept- 
ible definitions of behavior involved in 
\ir Force maintenance tasks since these 
constitute inferences about de- 
cnptions 

\ pitfall, Gagne pointed out, is the 

Global Definition” which tends to 
overstate a job requirement such as 

\ helicopter mechanic needs to know 
the theory of flight.” 


Easier Maintenance 


Dr. Leslie J. Briggs, chief, ‘Training 
Standards Section, Performance Branch, 
explamed the new MG-101T Aircraft 
Weapon Control System (AWCS) 
Radar Procedural ‘Tramer being built 
for the Air Force and an interesting 
ide-light that resulted 

Contract calls for delivery of the 
prototype tramer by the end of No- 
vember. MG-10T is the trainer for the 
MG-10 AWCS going into F-102As. 

Ihe trainer is made of two smajor 
components, a radar troubleshooting 
device and a computer troubleshooting 


ck vice 
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llrec types of specialists will be 

icd on the unit. A data flow spe 

list, who will have a general knowl 
cdge of both the radar and computer 
portions of the machine; a radar spe 
cialist, who knows the radar section 
intimately; and a computer specialist, 
concerned exclusively with the com 
puter section. 

Each squadron of F-102As will in 
clude one or more of cach type of spe- 
ciahist 

Interesting sidelight which became 
apparent during the design — stages 
of the trainer for the highly complex 
MG-10 AWCS, is that certain trainer 
features would increase the AWCS'’s 
maintainability and could be imcorpo 
rated in its design with little increase 
in weight or complexity and with no 
sacrifice in its operational effectiveness 

Increase in the AWCS's maintain 
ability would be achieved on three 
fronts: make maimtenance casicr and 
more automatic, and give the mechanic 
more prompting on the job than he 
had before 

Here are details 
Easier maintenance is achieved by 
bringing test points in the system's 
claborate wiring system out to ter 
minals which are placed near the sur 
face of the aircraft instead of burying 
them in inaccessible spots in the bowels 
of the plane 
@ Automation of maintenance 15 in 
creased by incorporating modular con 


struction so that a troubleshooter can 
remove and replace a defective compo 
nent without having to know how it 
works or even what it is 
@ Reliability of maintenance is increased 
by building more signals into the sys 
tem to warn a mechanic that he has 
made an error and keep him from pro 
ceeding until it has been rectified. It 
safeguards against a mechanic think 
ing the system is operating correctly 
when it is not 

Briggs says, “Recently, in trying to 
design a better trainer, engineers came 
up with imphcations for a new sys 
tems design which would make the 
airborn equipment More mamtamabl 
This philosophy has just beconn ip 
parent and should benefit the manu 
facturer of an AWCS whose complex 
ity is so great that it tends to militate 


against the system. Any increase im 
maintainability would be as welconx 
to the maker as to the user coroh 


lary advantage of this new concept 4 
that it can use much of the existing cu 
cuitry of the AWCS, thus requiring 
very little to be added to the system 


Tighter Training 

Dr. George B. Simon, chief, Traming 
'quipment Section, Systems Branch, 
tated that the basic objective of his 


i to “make tramimng mor 
cthoient ettective economical 
through systematic planning to deter 
mine the objectives of a traming ce 


Be 


Eisenhower Alights From Helicopter 


President Eisenhower is pictured leaving his new Bell 47) helicopter after it landed in 
clearing near secret command headquarters in Operation Alert. The Bell carried Kisen 


hower from White House grounds to the secret spot as part of the H-bomb drill on July 12 
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vice or of a series of related traming 
devices,” 

A major problem facing Simon's 
group is: How much automation should 
be built into ground check-out equip 
ment for future guided missiles? 

If too much is automated, the check 
out system may become too expensive 
to develop and too complex to main 
tain 

If it is not automated enough, check 
out of the vstem 
much manpower, individuals may need 
and the human 


bevond its ca 


require too 
too much traming, 
clement may be taxed 
pacity to perform 

Iherefore, the 


ing to 


stris 
point 


laboratory 1s 
that delicate 
iutomation and manpower ar 


determin 
whe 
blended to an optimum degree to pro 
duce a ground checkout 
maxunum efficiency and reliability 
Ihe An 
cfhiciency, 
personnel who ar 


dull job 


system of 


concemed with 
and morale of its 
asked to perform 
tin 


lorce is 
fatigu 


ovel long penod of 


Sleds Used in 
Tests at Edwards 
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yet respond instantly and correctly to 
an alert 

his situation is exemplified by op 
crators at missile stations who spend 
long periods of duty, keeping a 24 
hour, fire station alert but whose dull 
duty is to monitor a number of dials 
and gages. The situation is often ag 
gravated because the men may be 
isolated in remote spot, 
from family Such condi 
tions can create problems of 
morale, and to keep such crews operat 
ing at top efficiency and reliability on 
a 24-hour basis is difficult 


some awa 
and friends 


acute 


Industry Recognition 


AF PTRC officials point out that the 
general problem of human factors is re 
ceiving imcreasing industry recognition 

Lockheed used OPRI on its super 
sonic F-104 Starfighter. Company also 
uses OPRI at its Marietta, Ga., plant 
where it is building C-130 cargo planes, 
and it has a human factors staff work 
ing at its Missile Systems Division 


Boeing has just established a new 
human factors group. Among its first 
tasks is the development of a system 
of mechanical “vision” for future air 
craft which will fly at speeds exceeding 
1,600 mph. The system will practi 
cally climinate the possibility of im 
flight collisions, according to Boeing, 
ind will have many other advantages. 

As the company points out, if two 
planes approach cach other on a col 
lision course at such speeds, the pilots 
would only have 10 seconds to alter 
course if they spotted each other 10 
miles away. At such a range, even 
large aircraft appear as only specks in 
the sky 

So Bocing has found it necessary to 
take a new look at airframe design from 
an Operational viewpoint and the hu 
man factors group has been handed the 
job. 

Other manufacturers 
are: North American, 
vair, Fort Worth; 
Hughes, Culver City. 


using OPRI 
Downey; Con 
Northrop; and 


‘Two types of rocket sleds are fired at Edwards AFB, Calif. Pointed nose pusher sled (top), 
powered by a 50,000 Ib. thrust Rocketdyne liquid propellant engine, hits water brake at 
end of 8,000 ft. run. McDonnell sled (below) built by Hunter-Bristol Corp., tests F-101A 
canopy, ejection seat. It is built of aluminum alloy in conventional aircraft techniques, 
is powered by 14 solid propellant rockets of 11,000 Ib. thrust each. 
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RADIOPLANE supersonic XQ-4 drone, mounted on wing of a B-50, is undergoing flight tests. It is air launched, recoverable by parachute 


Supersonic Drone Is Evaluated 


Los Angeles—Supersonic Radioplanc 
XO-4 target drone with a ceiling “in 
excess of 60,000 ft.” will be built for 
USAF under contracts for $3:692,000 

Its primary mission is evaluation of 
air defense systems. Maker is a sub 
sidiary of Northrop Aircraft and appear 
ance of the XQ-4 indicates that it has 
some Snark design influence in it 
High aspect ratio, sharply swept wings 
of Northrop SM-62 Snark are replaced 
by short, steeply tapered straight wings 
on the smaller XQ-4 since range is less 
important in target drone. Straight 
high aspect ratio slab stabilizer is re 
quired on XQ-4 for longitudinal sta 
bility and control because of wing 
change. 


Axis of Rolls-Royce Soar turbojet en 
gine slung under tail parallels fuselage 
rather than being set at negative angk 
as in SM-62 

The drone is intended to be air 
launched but can be ground launched 
A three-stage parachute is used to decel 
crate it in steps during recovery. XQ-4 
can carry tracking and scoring aids and 
photographic and/or television recon 
naissance equipment, Radar guidance is 
used 

Principle dimensions are 
@ Length 35 ft 
Span |2 ft 
© Fuselage diameter 2 ft 

First flight tests at Holloman AFB, 
N. M., have been successful 


DRONE has sharply pointed nose, Lngine, 


unlike Snark 


parallels fuselage (below) 


% 


— 
| 
— 
5 
‘ | 
| | 


Vought shaping inertial guidance 
for new role sea-going missiles 


Long-range guidance... completely self-contained. 

Finer terminal accuracy .. . 

Ability to handle quick changes in launching 
position and variations in course... 

These are capabilities Vought engineers are 
designing into an inertial guidance system for 
missiles. In many other ways, too, this project is 
one of a kind: 

e It’s a sea and air venture, involving the compati- 
bility of guidance system with missile, and of mis- 
siles with ships. 

¢ It will reach its climax on a vast proving ground, 
ranging from the North Atlantic to the South 
Pacific. 


¢ It will require the systemization of components 


much more sensitive than present-day systems 
require. 

¢ It will necessitate the most advanced develop- 
ment facilities, including flight test aircraft instru- 
mented for inertial guidance, and the Navy’s exten- 
sive equipment for navigation research. 

And perhaps most important to the engineer — 
development, design, systems work, flight and sea 
tests will all be directed by Vought engineers. 

These men introduced Regulus I, the Navy’s only 
surface-to-surface missile with a 600-mission 
record. They developed the supersonic Regulus II, 
around which a new generation of submarines is 
being designed. 

Watch for progress reports on their newest pro- 
gram. Better yet, if you’re an engineer—join them! 


Vought’s recoverable flight test vehicles, like this Regulus II, 
have preserved invaluable guidance data while registering savings ‘4 


to the government and the taxpayer of almost $100,000,000. & 


- 
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Vought’s Regulus 
newest sea-going missile 
— will serve as primary 
weapon in Navy’s nu- 
clear fleet. 
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TURN TAX SAVINGS 
INTO BUYING POWER 


You can do it in Dallas— 
where there’s no state 
income tax, no local or 
state sales taxes. Low 
school and property lev- 
jes and a favorable cost 
of living add to your sav- 
ings, or to your budget 
for fun. 


IMMEDIATE 


Inertial Guidance Systems 
Engineer. for key role in de 
veloping guidance system flight 
tect 

trical yir 

exaperier e Ww gy a 
or digit i} com 


occe lerometer: 


puters 


Guidance Design Engineer. 
To be ress ble lesign 
and development of electronic 
components ar | ystems tor 
pilotiess aircraft guidance 
Requires engineering degree 
plus 2 of more yeors related 


experience 


Electronic Support Equip- 
ment Engineer. To analyze 
a complete miss sctrical 
electronic system ar i? design 
the necessar y launchir g-testing 
equipment for maint MINg the 
system from factory to target 
Degree in Physics or Ef plus 
2 or more 


Electrical Engineer. For 
assignment in de 


years experience 


analysis 
and test of electrical power 
generating systems for present 
and future aircraft Requires 
and 2 or more 


yeors experience 


degree in 
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Mr. C, A. Besio 

Supervisor Engineering Personnel 
Chance Vought Aircraft, Dept. A-13 
Dallas, Texas 
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AVIONICS 


Vapor-Gravity Boosts Avionic Cooling 


HEAT EXCHANGER ra VAPOR 
L COOLING 


AIR 
OUT 


COOLING 
AIR —w/000 
IN 


—— LIQUID 


} 


EVAPORATIVE gravity cooling technique, developed by Raytheon, immerses avionic com- 
ponents in freon sealed in chassis with heat exchanger mounted on top. Component heat 
vaporizes liquid which rises to heat exchanger where it gives up heat, condenses, returns. 


| 
| COMPARISON OF AIR FLOW RATES 
VERSUS INLET AIR TEMPERATURE)— 
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FOR MAINTAINING POWER SUPPLY 
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T GRAVITY SYSTEM | 
is 220 240 260 
INLET AIR TEMPERATURE, °F 


COMPARISON of evaporative-gravity cooling and conventional metal conduction showing 
air flow versus inlet air temperature to maintain critical component temperature. 
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ALTERNATIVE design, combines evaporative-gravity cooling and metal conduction techniques 
for equipments where it is not feasible to immerse components in liquid. 


74 


By Philip J. Klass 


Washington—New approach to cool- 
ing avionic equipment, which reduces 
amount of cooling air required by 50% 
and permits more compact 

construction, stirred con 
siderable interest here at the recent 
Military Electronics Convention. 

Called Evaporative-Gravity Cooling, 
or “ev-grav” for short, the technique 
was developed by Raytheon and report 
cdly will be employed in the modulator 
of a new airborne radar under devclop 
ment. The technique was reported by 
Dr. Melvin Mark, consulting engineer, 
in a paper co-authored by Mark Ste 
phenson and Costas Goltsos, both of 
Raytheon’s Wayland (Mass.) Labora- 
tory. 

The technique employs simple evap 
oration and condensation of a liquid 
to transfer avionic component heat to 
u heat exchanger (cooled by air) in 
stead of conventional metal conduction 
paths between components and heat ex- 
changer. 

The result, Dr. Mark said, is a 
far more efficient transfer of avionic 
component heat to the exchanger (and 
cooling air) and near-equalization of the 
temperature of all components, elimi 
nating hot-spot problems. 


more 
cquipment 


Gravity Assist 

In a typical configuration, the avionic 
equipment is mounted in a sealed case 
with the heat exchanger mounted on 
top. The case is evacuated, then filled 
with a liquid to a level which fully im 
merses al] of the internal components, 
leaving at least a small unfilled area be 
tween the top of the liquid and the 
heat exchanger. 

The heat transfer fluid employed is a 
freon refrigerant or fluorochemical but 
it does not perform in the familiar 
refrigeration role. Instead, heat from 
the avionic components immersed in 
the liquid causes it to vaporize, carrying 
off the heat. The vapor rises under its 
cwn pressure, comes into contact with 
the heat exchanger, gives up its heat to 
the exchanger and condenses into liquid 
again. 

Gravity returns the condensed liquid 
to the pool below and the cycle is 
repeated. 

This provides a very efficient transfer 
medium because the vapor is uniformly 
distributed over the full area of the ex 
changer, Dr. Mark points out. 

l'o compare the cooling efficiency of 
the new system with metal conductive 
paths commonly used, Raytheon built 
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two power supplies. One used the ev 
grav technique, the other metal con 
duction. The power supplies included 
i transformer with maximum allowable 
internal temperature of 180C, a choke 
coil with maximum surface tempera 
ture of ISOC, silicon diodes rated for 
135C, a relay designed for 130C and a 
capacitor for 125C. The capacitor was 
the critical component insofar as allow 
able temperature rise 

Ihe conventional design had its 
components mounted directly onto the 
heat exchanger (cold-plate) in the bas« 
using metal clips and bands. The ev-grav 
model was filled with F-114 refrigerant 
and its heat exchanger was located on 
top 


Cooling Comparison 


Tests revealed that at low cooling air 
inlet temperatures, around 140h-160F, 
the conventional design required twice 
is much cooling air (flow rate) as the 
cv-grav unit for equivalent component 
temperatures. At higher inlet air tem 
peratures, around 200K, the ev-grav sys 
tem had a 4:1 advantage in inlet au 
flow rate. 

When inlet air temperature exceeded 
224K, no amount of cooling air could 
keep the components below their peak 
temperature limits with conventional 
metal conduction whereas the ev-grav 
system could do so with inlet air tem 
peratures up to 255F, Dr. Mark re 
ported. 

Ihe ev-grav cooling tends to mini 
mize the temperature differential be 
tween individual components as well as 
between a component's internal and 


antenna (AW June 10, p. 88). Antenna itself rotates inside bag 


surface tempcrature bor cxample, the 
temperature differential between the 
transformer primary coil and its sur 
face was only 12h with ev-grav cooling, 
compared to a 34F differential with 
conventional design 


Weight Comparison 

Ihe foregoing ev-grav advantage was 
achieved despite the fact that the unit 
was constructed in a smaller container 
(25% less volume) than the conven 
tional counterpart, giving higher heat 
density 

high diclectric strength of the 
refngerant, Dr. Mark said, makes pos 
sible closer component spacing 

A comparison of the dead weights of 
the two power supply units shows that 
the conventional design, at 5.45. Ib., 
was about a third hghter than the 
ev-grav unit at 7.73 lb. The increased 
cv-grav weight stems from the refriger 
ant and the need for reinforced con 
tainer walls 

However the comparison of dead 
weights does not take into account the 
weight of equipment which must be 
added to an airplane to supply cooling 
ul 

Approximately 13.7 lb. of extra air 
craft weight is added for every pound 
perminute of cooling air supplied at 
Dr Mark  savs When this 
factor is multiplied by the air flow 
rate required and this 1s added to th 
device's dead weight, the result is what 
Dr. Mark calls total equin ‘lent weight 
or TEW, and this he beheves should 
be the basis for comparison 

For an air inlet temperature of LSOF, 


U.S.NAVY 


Early Warning Blimp Flies 


First flight picture of Goodyear early warning ZPG-2W blimp shows housing for plate on top of bag which supports bedspring type 


0.185 Ib. min, will be required by the 
ev-grav cooled power supply, compared 
to 0.46 lb./min. for the conventional 
unit, to maintain the critical (capacitor 
temperature below 125C. This works 
out to give the conventional unit a 
IEW of ILS compared to onl 
10.3 Tb. for the ev-grav design, or a 13 
weight saving for the latter 

At higher inlet air temperatures, the 
cv grav weight advantage goes up. lor 
example, if cooling air inlet temperatur 
is 208SF, the TEW of the conventional 
design is 29.5 Ib compared to onl 
12.5 Ib. for the ev-grav design, Dr 
Mark said 


Technique Limitations 


The ev-grav system of cooling adds 
little complexity because it does not 
require a pump to circulate the liquid 
vapor, relying upon self-generated vapor 
pressure and gravity. However, the tech 
nique does pose certain design or oper 
iting problem 
© Liquid must be compatible with ma 
terials used im components Suitable 
freons or fluorochemicals are availabk 
the authors imdicated 
¢ Components must be hermetically 
sealed or unaffected by presence of th 
liquid 
© Equipment can not operate inverted 
for extended penods of time or at tilt 
ingle ufficient to di rupt the flow of 
vapor to the heat exchanger and return 
of the condensate. Llowever, the 
used have suffient thermal inertia to 


ibsorb component heat for short pen 
ods of imverted flreht or high tilt with 
out generating dangerous! high pr 


Double deck car slung underneath carries flight deck, radar scope 


room, engine room tanks and crew quarters. Blimp’s advantages for warning missions are low fuel consumption and roomier quarter 
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New MICRO SWITCH 


small, rugged, sealed, operated by the rocket , 
as indicating or lockout device 


1000 — 


A new development 
of MICRO SWITCH 
Engineering in 
cooperation with 
missile and rocket 
launcher designers. 


“ROCKET SWITCH”... 


This MICRO switcH Type 
21A82 “Rocket Switch” is de- 
signed for use on missile and rocket 
launchers. It may be used anywhere a 
rugged, sealed, small switch is required for 
an indicating or lockout device. 


The assembly is environment-proof and successfully 
resists corrosive propulsion gases and normal ad- 
verse conditions found in exposed locations of high 
speed aircraft. 


The assembly uses one sPpT EN switch attached to 
a rugged cam type actuator. It is small and com- 


Rugged construction insures 
reliability of EN Series 
environment-proof switches 


MICRO SWITCH EN Series Switches 
are small, lightweight, environment 
proof and easily mounted in difficult 
locations. They are available with 4 
wide variety of actuators and me 
chanical and electrical charac- 
teristics. 


The micro switch Type 41EN1-6 (shown) is a rotary- 
actuated, positive drive switch for linkage type actua 
tion. Because there is no return spring the driving 
mechanism must control shaft movement. This posi- 
tive drive insures actuation and release under the most 
adverse environmental conditions of ice and dirt. 


CHARACTERISTICS 


Differential travel—12° max. Free position— 35°. Weight—2% oz 
Electrical data: 28 vde rating at sea level: inrush 24 amps., inductive 
3 amps, resistive 4 amps., motor 4 amps. 24 vde rating at 100,000 
feet: inrush 24 amps, inductive 2 amps, resistive 4 amps., motor 
4 ampe (Altitude ratings established with seal deliberately broken.) 


micro swircn Engineering Service, with a 
background of two decades of cooperation 
with aircraft designers, is as close 

as your nearest micro swircu branch office 


For complete information on MICRO SWITCH precision switches for aircraft send for Catalogs 77 and 78. 


pact and can be located in extremely limited space. 
The 1£N33 switch used conforms to MS24331-1. 


CHARACTERISTICS — Operating force—6-12 lbs. Full over- 
travel force —101bs. min. Release force —4Ilbs. min. Break distance 

.010 in. min. Electrical data: 28 vdc rating at sea level: inrush 
24 amps., resistive 4 amps., inductive 3 amps., motor 4 amps. 
28 vde rating at 100,000 feet: inrush 24 amps., resistive 4 amps., 
inductive 2 amps., motor 4 amps. (Altitude ratings established 
with seal deliberately broken.) 


MICRO SWITCH HS switch 
has a true hermetic seal to 
insure constant reliability 


MICRO SWITCH HS Series of precision 
switches is designed for aircraft ap- 
plications where constant operating 
conditions must be maintained re- 
gardless of changes in atmospheric conditions. 


The switching element is sealed in a gas-filled chamber. 
This has been evacuated and filled with dry inert gas 
under pressure. Conductors from the switching 
chamber to the terminals are sealed in glass. The switch 
is operated by a ‘‘wobble fram"’ actuator. The switch 
shown (type 1HS81) is qualified as MS25011-1, HS switches 
are also available with roller lever and leaf actuators. 


CHARACTERISTICS 
Operating force-—10-22 oz. Release force—4 oz. min. Overtravel— 
010 in. min. Differential travel—.020 in. max. Weight—1.5 oz. 
Electrical data: 28 vde rating: inductive 10 amps., resistive 25 amps. 
125 vac rating: inductive 1 amp., resistive 1 amp. 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
tn Canedo, Leoside, Toronto 17, Ontorio FREEPORT, ILLINOIS 
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Passive Radar Reprints 


Reprints of Aviation Week's exclusive 
report on passive radar (July 1, p. 62), 
the fundamentally new technique for sur- 
veillance, mapping and guidance that re 
sembles both infrared and conventional 
radar in some respects yet offers certain 
advantages over each, will be available 
| shortly. Price is 25 cents per copy; in 


quantities of 100 or more, 20 cents per 
copy. Address requests to: Editor, Avia- 
tion Week, 330 West 42nd St. New 


York 36, N. Y. 


ures or temperatures, Dr. Mark indi 
cated. 

Where avionic components cannot 
stand immersion in a hquid, or where 
such immersion would seriously handi 
cap subsequent maintenance, the au 
thors suggested a configuration which 
would keep the components dry, vet 
achieve some of the advantages of ev 


| grav cooling 
i This is an inverted U-shaped chassis, 
£| with heat exchanger mounted on top 
i The U-shaped chassis has hollow pas 
sages, running from the base to the heat 
exchanger, which are partially filled 
' with the refrigerant hquid. Compo 
| nents are then mounted to the 
U-shaped chassis walls, transfer their 
f heat by conduction to the chassis walls 
te ind by conduction from the walls to 
the liquid 
Dr. Mark, a consultant on heat trans- 
fer and avionic cooling problems, has 
offices at 1354 Massachusetts Ave., 
Cambridge 38, Mass. 


Missile Relay Tested 


ry” 
| for High Temperature 
Ceramic-encased relay of the vacuum 
tvpe for missile use, reportedly able to 
| operate at temperatures up to 175¢ 


ind withstand a 50G shock of 11 milli 


econd duration without contact chatter 
| has been developed by Jennings Radio 


Manufacturing Corp 
New ceramic design mcorporates ad 
| vantages of previous glass-enclosed vai 


uum relays, i.c. less contact burning 
faster arc extinction, rapid recovery of 
diclectnc strength, but can operat 
it much higher temperature New 
lay comes in two models: RAI is SPD I 
type, RA4 is 4PDT type 
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Here are highlights of the new relay's 
specications quoted by manufacturer 
Rated contact voltage: 300 vac. 
d.c. 

@ Internal dielectric strength between 
contacts: More than 5,000 \ 

e Contact current rating: 25 amps rms 
continuous for 40C rise 

e Operating (solenoid) voltage: 15 to 
32 v.d« also 115 \ dx 

© Pick-up time: 20 milliseconds 

® Release time: 20 milliseconds 

© Solenoid power consumption: 2 watts 
at 28 v.d.c. 

e Contact resistance: Less than 0.0) 
ohms and will not increase with storage 
or use, according to manufacturer 


we 
4 


Capt. 
Flight 


States svietion industry and publi 
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Capt. André Lee 
seer, make up the Air 


e Vibration resistance: No contact chat 
ter at 0.15 in. (double amplitude) ex 


cursion from 5 to 55 eps.; 30 Gs from 
55 to 2.000 cps 
@ Mechanical life: 1,000,000 operation: 
in vertical plane; 500,000 in any other 
plane 

Manufacturer cites following — life 
tests which it has performed on new 
relay without any failures 
¢ 100,000 operations at 10 amps, 25 
v.d.c., resistive load 
© 500,000 operations at 2 amps, 115 
v.d.c., resistive load 
© 1,600,000 operations at 0.25 amps 
300 vid resistive load 
@ 3,233,000 operations at 0.04 amp 
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FUTURE... TODAY 


Today's air pioneers wear the stripes of Air France 
These are the men who have been chosen to present 
the new jet Caravelle to the U.S. public and avia 
tion industry. All have jet operational experience in 
both Caravelles and Comets. This will be invaluable 


in Air France's change-over to jets Carevelles on 
medium range routes in and Asia and Loring 
TOT traneatlantic They are pioneering toward « 
future that will see a continuing record of depend 


able Air France service to the peoples of the world 


AIR FRANCE 


THE WORLD'S LARGEST AIRLINE 
36 YEARS IM AIR TRANSPORTATION - A DISTINGUISHED RECORD FOR DEPENDABILITY 


YOUR TRAVEL AGENT OF AIR FRANCE New York 


Hertterd les Angeles Miemi Milwaukee Philedsiphic Pittsburgh & Lewis Sen Weshingten, 0 © City 


Montreal Tovente Vencouver « Hewene Puerto Bice - 


fort de France Pointe « Pitre Poneme Begete 


| 
| 
| 
| 
— 
} 
- 
ss 
(, Poul Co Ver ine 
selected te present the Caravelle to the 
om 
1) 
77 


NEW WEAPON, NEW CONCEPT 


An important new weapon for a new U.S. Army concept is now being delivered in quantity by Martin-Orlando. 
This is LACROSSE, a field artillery guided missile, developed to implement the combat concept of the Pentomic 
Army...a “fighting” Army consisting of self-sufficient highly mobile battle groups. LACROSSE will provide these 
battle groups with the shockpower of extraordinary speed, mobility and accuracy in heavy armament support of 
their operations, LACROSSE is the first generation of an entirely new kind of general purpose weapon. All of its 
components, consisting of the missile mounted on a standard Army truck and a guidance system, can be airlifted 
to advance areas. The missile is fired in the general direction of the target—without target data at the launching 
site. Its pinpoint accuracy is controlled by a forward observer. The Martin Company, with more than 10 years of 


design, production and operational experience in guided missiles, today stands as a leader in this important field. 


BALTIMORE DENVER ORLANDO 
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Combined Omni 


VOR panel indicator, Model 4080, pro- 
vides rotatable azimuth card for selecting de- 
sired omni bearing, with index above and 
reciprocal heading below, vertical deviation 
indication needle and to-from arrow indi- 
cator. Model 2372 has transistorized omni- 
converter, for operation with any VHF 
receiver covering VOR band, built into 
indicator. Manufacturer: LearCal Div., Lear, 
Inc., Santa Monica, Calif. 


115 v.d.ec. inductive load. 
¢ 100,000 operations at 60 amps inrush, 
15 amps steady state, 28 v.d.c. (such as 
might be encountered in starting up an 
inverter.) 

Jennings Radio’s address: 970 Mce- 
Laughlin Ave., San Jose, Calif. 


Expansions, Changes 
In Avionics Industry 


Beckman Instruments, Inc., has 
formed new Systems Division to handle 
anticipated three-fold increase in com- 
pany’s data processing systems. New 
division, with headquarters and manu- 
facturing facilities at Anaheim, Calif., 
and a plant at Richmond, Calif., con- 
solidates facilities and engineering for 
merly part of Beckman’s Berkeley and 
Scientific Instrument divisions. John 
I’. Bishop heads new division. 

Other recently announced expansions 
ind changes in the avionics industry in- 
clude 
e United Control Corp., Scattle, has 
taken option on 30-acre site for new 
plant which it hopes to have in opera 
tion by 1960. Company makes aviation 
control systems 
@ Northam Electronics, Inc., is new 
name of the former North American In- 
struments, Inc., Altadena, Calif., manu- 
fucturer of instrumentation and data 
processing equipment. 

@ Daystrom, Inc., has established new 
Canadian subsidiary, Daystrom, Ltd 
and says it will build manufacturing 
facility in the Toronto area. 

© Raytheon Manufacturing Co, wil! add 
another 20,000 sq. ft. of space to its 
present 100,000 sq. ft. Maynard, Mass. 
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trim fat from 


your ‘birds’! 


systems 


TI-built guidance and control systems fit into extremely cramped 
quarters aboard many of the latest U. S. missile types. Using 
advanced miniaturizing methods and rugged TI semiconductors, 
Texas Instruments is playing an important role in the creation 
of missiles that fly farther and faster... with greater payload 
and reliability. 

Whatever the assignment, Texas Instruments is delivering pre- 
cision systems that save weight, space and power. . . including 
audio, sonar, radio, radar, infrared, and other systems for detec 
tion, navigation, fire control, and communications as well as 
missile control. With a half-million sq ft of plant facilities in an 
excellent dispersal area and with over a quarter-century experi 
ence, TI is prepared to build virtually any electronic or electro- 
mechanical system to the most strict military specifications... 


within a reasonable lead time. 


NOW AVAILABLE: Bulletins on TI- 
transistorized telemetering equipments. 
Write today to — 


iNCORPORATED 


LEXAS INSTRUMENTS 


6000 LEMMON AVENUE DALLAS 9&9. TEXAS 
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ICBM Tracker 


ILM.-18 telemetry antenna for automatic 


tracking of test-fired ICBMs is installed at 


Melbourne, Fla. First of five being built for USAF by Radiation, Inc., antenna is 60 ft. 
in diameter and stands higher than a four story building. Secondary use may be for track 
ing of earth satellite. Other installations are to be at Cape Canaveral, Antigua, Ascension 


Island and Fernando de Noronha. 


liboratory, part of its Government 
hqupment Division 

© Bendix Aviation Corp. has licensed 
Phorm Electrical Industries of Britain to 
manufacture its multipin connectors for 
nrcraft-mussile use 

Mid-Continent Manufacturing, Inc., 
Manhattan Beach, Calif., wall manufac 
ture, market and service electronic test 
struments and automatic data record- 
ing systems developed by Fairchild En- 
ane & Airplane Corporation's Electro- 
technics Division under recently signed 
ivrecment 

@ Avion Division of ACK Industries, 
Inc., has consolidated its facilities with 
occupancy Of third building im Paramus 
(N. J.) Industrial Park off Route 17 
All of firm’s activities are now centered 
here except for group at its onginal 
0,000 sq. ft. site about one mile east 
on Route 17 

© Consolidated Electrodynamics Corpo- 
ration’s Spectron Division, Nlonrovia, 
Cahf., has purchased optical production 
ind testing equipment of ‘Testa Mfg. 
Co., El Monte, Calf 

@ Babcock Radio Engineering, Inc., has 
opened new 25,000 sq ft. facility at 
Costa Mesa, Calif., consolidating its 
ictivities in the one location, Company 
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produces drone guidance and ground 
upport cquipment 

@ Techniques, Inc., has expanded facili 
tics of its Printed Circuit Division, 
Hackensack, N. J., for sample and short 


order runs of etched circuitry 


= 
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P iixtending Radar Range—Vidceo in- 
tegration technique which permit a 50 
100° increase in range of track-while 
scan radars are described in report titled 
Radar Video Integrator Study, by Roy 
W. Hendrick, Cornell Acronautical 
Laboratory, Buffalo, N. Y. 


> Transistors Up, Tubes Down—Semi 
conductor industry sold nearly nine mil 
lion transistors during first five months 
of this vear, more than twice the 3.6 
million sold in same period last year, 
iccording to figures released by Radio 
lectromes-Television Manufacturers 
Assn. Receiving tube sales for same 
period were down slightly from last 
vear, 185.8 vs. 188.6 million. ‘Total 
transistor dollar volume for first five 
months was $25.1 millon versus $10 


> Tips For Designers—New Air Force 


PAC ‘To Spark Regulus—AC Spark 


million in 1956. Receiving tube vol 
ume for comparable period was $159.1 
million (1957) vs. $152.7 million 
(1956). 


guidcbook for avionics designers pro 
vides data for estimating the effects ot 
vacuum tube operating temperatures, 
heater voltages, and other variables on 
tube life and reliability. The 91-page 
report, identified: PB 121798, Electron 
Tube Operation as Influenced by Tem 
perature and Voltage, by T. H. Briggs 
of the Wright Air Development Center, 
is available for $2.50 from Office of 
I echnical Services, Dept. of Commerce, 
Washington 25, D. C. 


Plug division of General Motors 1s dé 
veloping imertial guidance system for 
use in the Chance Vought Regulus II 
surface-to-surface mussile AC also is 
producing inertial systems for the Mar 
tin Matador and has just received a $35 
million contract for mertial guidance 
equipment for the Thor intermediate 
range ballistic missile 


> Push To Bond—Radically new tech 


nique for attaching tiny leads to tran 
sistors and diodes which requires only 
moderate heat and pressure has been 
developed by Bell lclephonc Labora 
torics 

When wire is pressed against silicon 
or germanium crystal with force of 
few thousand pounds per square inch 
using a heated wedge, flat or point, it 
firmly bonded to crystal in matter of 
seconds, BIL reports Another ap 
proach uses lead with ball-shaped tip, 
applied under pressure using a capillary 
tube. (Sec photos.) New “‘thermo-com 
pression” process, whose basic operating 
mechanism is not fully understood, pro- 


Pp 


weet 


| ~~ CAPULART UGE 
pp 
CONDUCTOR 


Pp 


THERMO-COMPRESSION BOND 


| HEATED WEOGE 


HEATEL P = 5,000 - 10,000 PS! 
SEM TEMP. = 200° - 300° c 


CONDUCTOR = SEC-10 MIN 
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Radio-Radar Absorber 


New absorbing material, called Eccosorb 
CHW 560, for use in free-space rooms, re- 
portedly reflects less than 2% of incident 
energy at all frequencies above 50 me. 
Manufacturer; Emerson & Cuming, Inc., 
Canton, Mass. 


vides a number of advantages, according 
to BIL 

© Stronger bond—stronger than the lead 
itself. 

© Readily adapted to mass production. 
® Requires no chemical flux which can 
contaminate crystal 

¢ Permits more accurate lead position- 
ing, an important factor in improving 
transistor high frequency response. 


Flight Directors For Jets—live major 
aitlines have ordered Collins FD-105 
Integrated Flight Systems (IFS) for use 
in their new jets and turboprops. These 
include: Braniff for its Boeing 707s and 
Lockheed Electras; Continental for its 
Vickers Viscounts; Eastern for its Doug 
las DC-Ss and Electras; Western for its 
Electras and ‘Trans-Canada for its DC-5s 
and Vickers Vanguards. 


> Biggest One Yet—Universal Transistor 
Products Corp., New York City, says 
its General Services Administration 
award for 50,000 to 62,500 transistor 
ized radiological survey meters and dosi 
meter chargers is “the largest contract 
for transistorized products ever awarded 
by the government.” Amount of the 
contract 1s $863,790 


CAA Buys High-Speed Teletype— 
Civil Aeronautics Administration has 
ordered high-speed teletypewriters ca- 
pable of operating at 100 words-per- 
minute for mstallation im its three acro 
nautical weather network The $3.7 
million order was placed with Teletype 
Corporation of Chicago. New equip 
ment will be installed at all CAA air 
trafhe control facility Weather Bu 
reau offices and military base weather 


office 

> West Coast Share—Electronics indus 
try in Los Angeles arca now makes up 
11.2% of total number of U.S. elec 
tronic firms in 1956, produced 15 of 
the industry's output, according to sui 
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See how 


OAKIT 


brings down 
cost of 
cleaning 


GOOD CLEANING PRACTICES 


Oakite brings into the field almost 
50 years of work in engineered 
maintenance cleaning. This new 
Bulletin F-10059 tells about time- 
proved materials and methods 
that overcome problems specific 
to aviation maintenance clean- 
ing. It presents up-to-the-minute 
data to help you save time, im- 
prove results, cut costs. 


Send for your copy. See how 
Oakite experience, quality ma- 
terials, nationwide supply, relia- 


bility and service have now been 
applied to meet your needs in 
cleaning airplane exteriors, in- 
teriors, exhaust areas, engines 
and parts for overhaul, oil coolers, 
components, parts for plating; 
stripping paint; and other jobs. 
Write Oakite Products, Inc., 55 
Rector Street, New York 6, N. Y. 


é 


OAKITE., 


( 


Export Division Cable Address, Oakite 


Technical Service Representatives in Principal Cities of U. $. and Canada 


4130 GRADE 
AMS - 6371 AN-T-69 
MIL-T.6736 * AN-WW.-T8500 


JAIRCRAFTATUBING: 


GOVERNMENT SPECIFICATION TUBING IN STOCK.. 


4135 GRADE 1025 GRADE 
* AMS - 6372 * MIL-T-5066 
MIL-T-6735 * AN-WW-1846 
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“An infinite capacity for taking pains” 


The above familiar phrase is usually given as a definition 
of genius. We borrow it as a job description. 

The lengths to which our Quality Control people go, 
to insure the reliability of our complex products, are truly 
painstaking, and are applied equally to components we 
make ourselves and those we purchase from outside 
suppliers. 

For example, consider vacuum tubes, the heart of 
hundreds of projects in our Electronics Division. No spot 
check satishes here (even if that’s all our customer speci- 
fies) —but a whole series of critical tests, including such 
precise evaluations as these: 

Inspection of tube characteristics to rigid Stromberg- 
Carlson specifications—performed on special equipment 


SC STROMBERG-CARLSON COMPANY 


Ae A DIVISION OF GENERAL OYNAMICS CORPORATION 


which can do in a half-hour what would take days on con- 
ventional testing devices. 

Inspection by X-ray, looking for deeply hidden poten- 
tial faults which could cause malfunction at any time after 
first use. 

Inspection by microscope, seeking welding faults, minute 
cracks in glass, and even infinitesimal loose particles inside 
the tube, 

And tubes are only one concern. All components must 
pass similarly rigid tests, to assure operating performance, 
ruggedness and reliability in the completed equipment. 

You can’t put a price on “taking infinite pains.” You 
can place your confidence in a company where this is 
everyday procedure. 


cs 


rtd General Offices and Factories at Rochester, N. Y.—West Coast plants at San Diego and Los Angeles, Calif. om 
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Infrared Gem 


Synthetic sapphire, nearly three inches in 
diameter, produced by Linde Air Products 
Co. for infrared applications. Sapphire has 
high IR transmission out to about six 
microns, can be operated at extremely high 
temperatures and has good thermal shock 
properties. 


vev by West Coast Electronic Manu 
facturers Assn. Survey shows that West 
Coast electronics companies (in 11 
states) constitute 15% of nation’s total 
ind last year produced 24% of clec 
tronic industry's total output. San Fran 
cisco area electronics industry expects 
to increase 1956 plant capacity by 50% 
(3.5 million sq. ft.) and sales by 41% 
this vear, WCEMA survey indicates 


PRCA Transponders To CAA—Civil 
Acronautics Administration has ordered 
20 of Radio Corporation of America’s 
AVO0.-60 air trafic control transponders, 
for early 1958 delivery, to be used in 
CAA operational evaluation of ATC 


beacon system 


NEW AVIONIC 
PRODUCTS 


Components & Devices 


© Potentiometer pick-off accelerometer, 
Series 4202, for automatic control and 
flight testing pron ice dual or le 
ot and/or switch pick-off Available 
navanety of G ranges, uniti equipped 
vith automatic caging and off-neutral 
test signal feature Accuracy tor most 
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ngcs is +] Manufacturer ws Pa 
ific Scientific Co., P. O. Box 22019, 
Los Angeles, Cal 


Netal-film resistors, Scenes S50, offer 
low noise and low resistance values with 
very low reactive impedance componcnt, 
md are capable of operation from 

65C to 150C. Resistors are her 
metically sealed im three sizes in ohm 
ranges from 2 ohms to 4 megolims in 
iccuracies from +0.5% to Man 
ufacturer: Daven Co., Livingston, N. ] 


Magmeter frequency detector, Typx 
15116, operates from 0 to 10 ke. for 
usc with mstantancous pulse rate indi 


cators, clectrome tachometers, direct 
reading frequency meters and automatn 
speed controls. Unit produces 1 ma 
full-scale output linear within | of 
full scak Changes in mput voltage 
from 105 to 135 volts produce about 
1% change im indicated frequency 
Manufacturer: Airpax Products Co 
Lauderdale, Fla 


High-temperature servo motor, 1 \ px 
§-5001-02, for 400 cps features con 
tinuous duty for transistonzed opera 
tions. Unit measures 0.863 in. by 0 
m. OD. weimehs 1.2 operates from 

65%, te ind meets 
5272 Voltage is 40/20 on control 


2. VEE Bottoms 


Cc 


* Perfected and Patented by EDO 


ORPORATION 


COLLEGE POINT, NEW YORK 
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New QUAKER hose/ 


starting 
jet engines 
fast! 


we 


for 


OUTSIDE JACKET 
SURFACE TEMPERATURE 
(DOUBLE JACKET) 

OUTSIDE JACKET 
SURFACE TEMPERATURE 
(SINGLE JACKET) 235°F 


\\ 


J INSIDE AIR 
TEMPERATURE 
450°F 


Synthetic fabric jacket and silicone 
tube retain temperatures from 
upstream to downstream end 


Made in continuous lengths up to 50’, 
this new Quaker hose easily withstands 
temperatures as high as +450°F, as low 
as ~8O°R 

As the above diagram shows, the hose 
keeps heat loss—and therefore energy loss 
—to a minimum, (Comparable outside 
temperature of ordinary how au ducting 
material, such as stainless steel, would be 
about 400° F.). Both the silicone cube and 
the synthetic fabric jacket of Quaker’s new 
hose hold the heat! 

Other advantages? The hose ts light- 


weight and fully flexible. And it resists 
abrasion 

Available in either single or double 
jacket, the hose comes in to L.D.’s. 
Sizes 1°’ and 1%"' L.D. can be made in 30° 
continuous lengths; to 4°’ in 50° 
lengths. The hose cakes regular expansion 
and shank hose couplings 


Want more information? Write to: 
H. K. Porter Company, Inc., Quaker 
Rubber Works, Philadelphia 24, Pa. or 
Pioneer Works, Pittsburg, Cal. 


QUAKER RUBBER DIVISION 
H.K. PORTER COMPANY, INC. 
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phase and 26 on fixed phase. Motor 
has no load speed of 6,500 rpm. and 
tall torque of 0.15 oz. in. Manufac 
ture! 

John Oster Mfg. Co., Avionic 
sion, | Main St., Racine, Wis 


Divi 


© Right-angle tube shields, with integra! 
sockets for miniature and subminiaturc 
provide heat dissipation for 
printed circuit applications. Standard 
Mica-filled sockets are cast to shield 


tubes, 


assembly in Mica-filled epoxy resin ca 
pable of continuous operation at 175¢ 

Right-angle mounting permits use 
of heat sink or duct cooling. Shield ts 
manufactured by International Elec 
trome Research Corp., 145 W. Mag 
Blvd., Burbank, Calif 


Flat-top resistors, Type P, are single- 
ended miniatures available in seven 
sizes from in. x  m. to 2 in. x im 
0.4 watts 


with ratings from 0.1 to 
mounting on 


Designed for direct 
printed circuit panels, resistors are ob 
tainable in 


values to 3 megohms and 


> 


operate in ambient temperatures to 125 
C. ‘lolerances are from 1% to 0.02% 
l'ype P resistors reportedly meet appli 
tests of MIUIL-R-93A, Amndt. 4 
manufactured by Resistance 


914 8. 13th Harris 


ible 

nd are 

Products Co., 
) 

burg, Penna 


¢ Digital coder, constructed entirely on 
printed circuit operates at 
24,000 samples/sec. with a bit rate of 
264 ke. ‘Ten-bit coder will digitize onc 
channel of analog voltage with a fre 
response of 12 ke. or perform 
multichannel digitizing in conjunction 
with a multiplexer. The output is cither 
serial binary or parallel binary as de 
sired 

Radiation, Inc., P. O. Box 37, Mel 
bourne, Fla. 


board 


que Hcy 
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Canadair has long been associated with the 
Government of Canada in the development 


of nuclear programmes. In its role of 


designer and builder of specialized research 
equipment, the company has successfully 
undertaken projects of considerable size and 
complexity ... helping to unleash the atom’s 
power for peace. 


The experienced Canadair team of nuclear 
physicists is available for consultation with 


scientists or industries to study and specify 


© 


HE DYNAMIC RELEASE OF NEUTRONS AND FISSION PRODUCTS AS THE ATOM SPLITS 


Unieashing the Atom’s Power 


how nuclear knowledge can be applied in 
any field: generation of heat and power 
metallurgy or 


medicine —agriculture 


general industry. 


Inquiries are particularly invited from 
universities, laboratories and industries. 
Write to Nuclear Division, Canadair 
Limited, Box 6087, Montreal. 


CANADAIR 


— 
tim LIMITED, MONTREAL, CANADA 


Alvreratt * Meseaerch ad Oevelanment 
* Guided Missiles * Engineering 


A SUBGBIDIARY OF GENERAL OYNAMICS CORPORATION 
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erformance”” 


for hot P 


LINEAR CONTROLS THE HEAT 
IN JET ENGINE EXHAUST 
with Jet-Age "O” Rings 


Jet engine exhaust controls are subject to severely high temperatures. 
The dependability of any seals in the exhaust area of a jet engine 
has to be commensurate with the dependability of the engine itself. 


LiNEAR'S ability and extensive experience in the design and 
manufacture of precision “O"' rings—in such modern, heat-resistant 
elastomers as the silicone family—makes this kind of dependability 
a reality. LINEAR “O" rings, capable of withstanding intermittent 
ambient temperatures as high as 1000° F—and the destructive 
actions of gases and fluids, help control the jet engine exhaust— 


for hot performance —longer. 


For a sealing problem of any kind—call on LINEAR or one of its 


agents for engineering assistance... 


and be sure to Specify LINEAR '‘O"’ Rings for every application. 


“PERFECTION IN RUBBER’ 


LINEAR, Inc, STATE ROAD & LEVICK ST. PHILA. 35, PA 
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NORD $5.10 wire guided missile fired from Alouette is controlled by co-pilot. Isracl used missile successfully against Egyptian tanks. 


Alouette Fires $$.10 Missile 


REAR VIEW of mounted missiles shows terminals where wire is attached. 


RIGHT SIDE boom shows mounting details from front. Improved SS.11 is in production 


ARMED Alouette approaching in firing run 
carries three missiles on boom on each side 
of the helicopter. 
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FINAL CHECKING of LOX converters at Aro Equipment’s plant. Each converter is filled with LOX and placed on a scale. 
hours an inspector checks weight to insure that the evaporation loss is within permissible limits. 


Space, Weight Gain Boom Liquid Oxygen 


By George L. Christian 


Bryan, Ohio—Liquid oxygen is rap 
idly displacing aviation’s old standby 
gascous oxygen, for a breathing supply 
in high flying jets. It and uses of other 
making cryogenics a 
HeCCSSary m aviation 

\n industry spokesman predicts that 
all future military aircraft having an 
requirement will be liquid 
equipped, Possible exception 
may be While the 
mercial jets currently being built wall 
stick to gaseous oxygen systems for the 


liquid gases are 
science 


trainers com 


time being, their conversion to liquid 
oxvgen—LOX-is a possibility 
Space, Weight Saving 
Principal reasons for the switchover 
to liqquid OXVgCH 1S that LON systems 
tuke one-eighth the space and weighs 
only one-third as 
oxvgen systems of equivalent capacity 
Weight savings of LOX over gascous 
oxygen systems arc 
Typical bomber—314 Installed 
svstem weight for LOX is 120 Ib., for 
gascous system, 434 Ib 
e Typical fighter—15 Ib. Respective in 
stalled system weights are 10 Ib. for 
LOX and 28 Ib. for a gaseous system 
Moreover, substantial installation and 
economy and time saving 
fact that a 25 liter 


much as gaseous 


maintenance 


derives from the 


liquid oxygen converter system re 
quires only seven manifold panel con 
nections compared to over 200 con 
nections for a comparable  gascous 
oxygen system 

Volumetric ratio of LOX to gaseous 
oxygen is approximately 1:560 

Liquid oxygen, along with other vers 
cold liquid gases, such as liquid nitrogen 
and liquid helium, is also being pressed 
into new uses im missiles as well as in 
planes 

All three liquid gases can be 
in omussile auxiliary 


to operate various controls, to pres 


used 
powe! 
surize certain portions of the weapon 
excessively hot 
Nitrogen, being 
purge ex 


or act as coolants for 
areas or Components 
inert, can also be used to 
pended fuel systems im either missiles 
or planes 

The rapidly expanding use of these 
extremely cold gases, LOX at 00k. 
liquid nitrogen at 320F, and liquid 
helium at —450F almost reaching 
absolute zero, o1 $59.6] is spark 
ing an expansion of cryogenics—hereto 
fore little used in aviation 

Cryogenics is the study of very low 
temperature clements, then properties, 
effects and how to handle them. Liquid 
helium, for instance, is best kept in a 
container immersed in liquid nitrogen 
to help keep it chilled. 

LOX has already gained a firm foot 


After 24 


hold in military jets, trainers, fighters 
and bombers 

Vhis partial list of LOX-equipped Air 
and Navy aircraft, ranging from 
obsolescent models to some that are 
not vet flying, indicates the wid 
spread use of liquid oxygen 
e Fighters: and F-100C, 
D and Ff; F-101A and B; F- and TI 
102A; F-104A and B; F-105A and f 
106A of the Century series; Navy's 
and -4; FIIF-1; F8U-1; F4D and 
Bombers: B-47 
B-66 

IT-1 trainer is also LOX-equipped 


lorce 


B-52; B-57; B-58; 


Pressure Suits 

A relatively new use of the gaseous 
oxygen produced by LOX converters is 
to inflate the pressure suits now being 
worn by increasing number of 
military pilots. Reason is that, since 
the pilot is already connected to his 
oxygen system for breathing at high 
iltitudes, it is a felatively simple matter 
to use the same oxygen source to supply 
pressure to his suit in case of bail-out 
imstead of having to bring in some 
other source which is not already con 
nected to the pilot 

While the USAF and Navy both 
started using LOX at about the same 
time vears ago, the Air Force 
implemented its liquid oxygen program 


several 
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more rapidly than did the Navy, which 
was faced with the difhcult problem 
of providing LOX ground supply equip 
ment aboard aircraft carners 

Commercial jet airliners being built 
in this country, the Boeing 707 
Douglas DC-8 and Convair 880, cur- 
rently staying with gaseous oxvgen 
systems, mav convert to LOX within 
five vears, or possibly much sooner, 
to take advantage of the system's 
weight and space saving. 

On the Boeing 707, for example, con 
version from gaseous oxygen to LOX 
will involve a weight saving of 187 Ib., 
yet the oxygen supply is increased by 
2,180 liters, or about 15% 

Big boon to airframe manufacturers 
ind airlines alike is the fact that 
gaseous and liquid oxygen systems are 
compatible. Switching from one to 
another involves little more than re 
moving the 1,800 psi. gascous oxygen 
bottles and their pressure reducers and 
replacing them with much lighter and 
smaller LOX converters, which will 
operate at a pressure of approximately 
65-100 psi 

Sufficient length of linc, or heat 
exchangers, will be provided between 
converter pressure regulator to 
warm the very cold gas to near ambient 
temperature 


Transport Use 


Oxygen systems on the future com 
mercial jets will be used for two pur 
poses: therapeutic reasons and to cope 
with such emergencies as explosive de 
compression. Several factors dictate that 
these svstems remain gaseous for the 
time being. Among them ar 
© Ground servicing equipment for LOX 
is non-existent at commercial airports, 
both here and abroad 
© Regular topping off to replace oxygen 
which mevitably boils off a LOX con 
verter must be accomplished approxi 
mately every 48 hours since large siz 
20-25 liter) converters have an allow 
ible heat loss of 8% of their volume by 
weight im 24 hours. In the case of a 
25 liter unit, a total of five pounds of 
liquid is lost every 24 hours, or 10 Ib 
per 48 hours. Rigid handling tech 
niques required when using LOX would 
mean a reindoctrination course for all 
personnel handling the material 
Airline maintenance personnel ar 
thoroughly trained on and familiar with 
servicing and maimtaming gascous Oxy 
gon systems 
Airframe manufacturers, who have 
long and successful experience in de 
signing and installing gaseous oxygen 
systems, are not anxious to go to the 
still relatively new LOX system in then 
new jets whos auxiliary systems they 
are striving to keep as simple and con 
ventional as possible 

But, as more experience is gamed 
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COMPARISON of 20 liter LOX converters 


difference in shapes and that Bendix uses metal cables to reinforce its unit 


| 


Aro unit at left; Bendix unit on the right. Note 


MODEL of a typical Aro LOX system economizer circuit. LOX vessel is at left. Bendix 


comparison (below) of liquid vs. gaseous oxygen systems for a typical bomber installation 
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The EIMAC Ceramic 3CX1O00A5... 
a High Temperature Tube for Modern Aircraft 


A high speed high altitude aircraft leaves no mar- 
gin for error. In the electronic installation, every 
component must be up to exact specifications. 
Heat is a problem. Altitude is a problem. Physical 
shock is a problem. The new Eimac 3CX100A5 
meets exact specifications and maintains them in 
extreme environments. 


The Eimac 3CX100A5 isa premium quality planar 
triode that replaces the older 2C39 series tubes. 
Its ceramic construction resists damage by ther- 
mal and physical abuse. It incorporates a new 
low noise grid. Long pulse cathode evaluation 


For full details, consult our 


Application Engineering Department. 


EITEL-McCULLOUGH, INC. 


Ecmac First with Ceramic Tubes that can take it 


testing of the Eimac 3CX100A5 tubes assures 
electrical uniformity. Total indicated runout tests 
assure physical uniformity. It operates at full rat- 
ing up to 60,000 feet. It sustains full output at ele- 
vated temperatures. It delivers 10 per cent more 
output than its predecessors through 2500 Mc. 
Thus, the Eimac 3CX100A5 overcomes every dis- 
advantage of the old 2C39 type tube. 


Discriminating avionic engineers can depend on 
the uniformity and performance of the Eimac 
3CX100A5— whether in existing equipment or for 
future design. 


TYPICAL OPERATION 3CX100A5 


mM 
DC Plate Volts..... 600 
OC Grid Volls.......... —20 —16 


Cw AM 
DC Plate Amps.......... 080 075 
Power Output, Watts ...... 27 18 


i 
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>. 
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through expanding military use of LOX, 
the switch-over on commercial jets is 
inevitable 

An Aviation Week survey of au 
borne LOX equipment manufacturers 
show this current status of production 
© Aro Equipment Corp. here has sup 
plied over 12,000 converters to the Air 
lorce and Navy. Its LOX systems are 
installed on such planes as the F-102A, 
104A, F-105A, FS8U-1, B-47 and B-52 
Company has in production, or can 
make available LOX converters im sizes 
ranging from small 24 liter units (which 
inay be portable) to large 25 liter mod 
cls (liter is .26 gal.) 
¢ Pioneer-Central division, Bendix Avia 
tion Corp., which estimates that it has 
about 50% of the market. Bendix con 
verters are used in such aircraft as the 
B-58, F4D, A4D, FSD, F-100, B-47 
and B-52. Bendix LOX converters range 
in size from 24 through 25 liters 
¢ Cambridge Corp. is in production on 
a 10 liter converter for Lockheed’s 
l-104B and on a 5 liter umit for an un 
pecified plane. Firm also has a 25 liter 
available, although not in_pro- 

Features of the LOX con- 
verters, according to company officials, 
are reduced space envelope and weight. 
Cambridge, which is the only company 
engaged in the manufacture of both 
airborne and ground servicing equip 
ment for LOX, says that it is preparing 
LOX ground handhng equipment es 
pecially tailored to airline use which will 
be announced early in 1955 
Mine Safety Appliance Company 
for the past year, been supplying 10 liter 
converters for Douglas’ A3D. Company 
pokesmen say that they expect to ex- 
pand the line soon to include converters 


model 
duction 


ot other sizes 

@ Linde Air Products Co., division of 
Union Carbide Corp., will start produc 
tion this fall of a line of converters in 
the 10, 20 and 25 liter sizes. Company 
says that, by using an aluminum outer 
sphere (with a stecl inner 
phere) it hopes to achieve a 10-25% 
weight advantage over competitive con 
verters. 

e Carter Laboratories says that it 1 
cently received a contract from Navy’ 
BuAer to develop a new type of LOX 
from titanium which 
approxi 


stainless 


converter made 
vill give a weight 
mately 50% over current production 
converters. The titanium units will also 
have high corrosion resistance, accord 
ing to Carter. Other LOX converter 
makers believe that production prob 
lems associated with titanium will make 
the manufacture of titanium converters 
cxtremely difficult 

Aro, a medium-size company (gross 
innual sale 1.700 
employe i few vears ago was faced 
with the difficult problem of how to 
competitive 


saving of 


of over $20-million 


keep pace with 
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of research 


giants in the costly business 
and development 

In the aviation field, particularly in 
liquid oxygen system development, the 
headaches were particularly acute. Al 
though Aro was prepared to tackle ap 
plied research and development, pure 
research presented many knotty prob 
lems 

Ihe company was reluctant to ex 
pand its laboratories and hire the 
highly skilled specialists neces 
complish pure research in the 


sary to ac 
many 
atecas necessal®ry 

So Aro decided on a program of as 
signing these abstract problems to quali 


IT'S THE 


hed unmversitn 


md TCSCATS hi Oranisza 


tions which wer equipped to 


research projects 

The system worked 
company quickly 
nated and continuing 
full swing, tving 


so well that the 
ck veloped ad coordi 


progran till an 


its own research effort 


to the colleges in such an effective man 


ner that it us allowmeg Aro 
with 


uccessfully 


to compet 
its competition 


both aviation and other fields 


Operation of th 
a problem to a university 


Aro poses 


The company pay 
search and retam 


No one from Aro 


the results 


ANNOUNCING 


GOLD STAR 


it DELIVERS maximum arc stability for: 
a. Sounder, denser welds — and 
in less time, 


more of them — 
with... 


b. ALL electrodes, in 
c. Any and all positions 


How is this performance possible? THE 
MILLER GOLD STAR SR introduces a... 
NEW transformer 
plus 
NEW weld stabilized current 
plus 
NEW completely sealed semi- 
metallic rectifier 


the Sensational NEW 


progiain 


ill cost of the r 
complete nghts to 
ittempt 


".. if it's Miller you know it's the finest..." 


miller Electric Man 


ufacturing Company, In 


«APPLETON, WISCONSIN 
LTD., Montreal 


9) 


‘ 
{ | 
i 
il 
SR 
te (entry by ila, haben 
working weldors, here's what they say about the new ; 
Miller GOLD STAR SR: 
“it's the DC performance I've always wanted” 
here's DC welding current that’s... 
“positively handles ALL electrodes better” 
deal I've seen for and o work” | 
“easiet arc starting in my | 
"it's just plain the MOST” 
eS Complete particulars on the MILLER GOLD STAR SR, in- 
duding inert gas and automatic fixture welding, is sf 
available on request. 
| 
| 
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to interfere with or direct the research. 
When the abstract problem is licked, 
Aro’s own development personnel take 
over the results for utilization, 
Example of research farmed out proj 
ects 
¢ Dynamic properties of liquefied gases, 
oxygen in particular, which was handed 
to the University of Michigan. This 
new and basic research developed the 
first comprehensive information avail 
able on the behavior of liquid oxygen 
under pressure, at high altitude and in 
motion, according to Aro. Using data 
resulting from this program, Aro was 
able to alter the design of its LOX 
cquipment maternally to increase its 
ft The study is continuing in 
order to supply Aro with further data 
for use on cryogenic products 
¢ Welding methods for vacuum vessels, 
which was assigned to Battelle Mem 
orial Institute. Manufacture of LOX 
converters, for example, brought up sev- 
cral new production welding problems 
because of the extreme cold of the 
liquid oxygen it carried Also, because 
i near perfect vacuum has to be main- 
tamed between imner and outer spheres, 
special welding techniques, usable on 
a production basis, had to be developed 
to avoid draw, permeability and stress 
corrosion, ‘The institute, after thorough 
study, recommended the proper welding 
incthods and types of equipment needed 
(Hehare welding equipment is used) 


Aro followed the institute's suggestions 
ind trained its welders in the new tech 
niques Battelle outhned. As a result, 
\ro manufactures, on production 
basis, thousands of converters to mili 
tury specications 


¢ Vibration studies were given to the 
University of lowa. 

The university was able to solve a 
serious problem of stopping poppet 
valves from chattering 

Aro technicians have devised several 
significant refinements in the art of 
building LOX converters which are, 
essentially, highly efficient thermos bot- 
tles rigged with the necessary valving, 
piping and other accessories to allow 
liquid oxygen to vaporize into gaseous 
oxygen and release it under the most 
efficient means and controlled pressure 
to a plane’s oxygen system. 

A process which Aro technicians say 
is unique to their converters is the in- 
corporation of a barium getter in the 
space between the converter’s inner and 
outer sphere to produce a vacuum that 
is as Clean as possible 


Barium Fired 

Aro engineers say that the barium, in 
the form of a fine wire, is fired, when 
in place between the spheres, at a tem 
perature of 2,000F. by an induction 
coil 

This activates the barium which 
then starts the process of gettering or 
adsorbing any impurities which might 
be present in the vacuum Impurities 
adsorbed include nitrogen, hydrogen, 
carbon dioxide and water. Aro engi- 
neers contend that barium is far su- 
perior to conventional desiccants nor- 
mally used for this purpose because the 
barium adsorbs the impurities perma 
nently whereas desiccants, which adsorb 
impurities at normal temperatures, re 
lease them again when heated. Al 
though barium also has this property, 


its release temperature is much higher 
than the maximum operating tempcra- 
ture of the converter. 

Corollary advantages of the barium 
getter, which operates for the life of the 
converter, are: 

@ Lengthens the life of the converter. 
Initially, converters were warranted for 
only 30 days. When barium getters 
were installed nine months ago, it be- 
came apparent that the warranty time 
could be increased. It was first extended 
to 90 days, and now it appears that a 
one year warranty is perfectly feasible. 
Aro officials believe that further war 
ranty extensions are in the offing. 

@ Recover up to 75% of converters that 
have been damaged through various 
means—within certain limits. 

Other converter refinements used by 
Aro include 
@ Special high temperature outgassing 
(evacuation) technique which drops the 
atmospheric pressure of the vacuum to 
001 microns of pressure in terms of 
millimeters of mercury. Delicacy of the 
outgassing procedure is indicated by the 
fact that a fingerprint on the surfaces 
of the vacuum chamber can double the 
outgassing time; therefore all workers 
concerned wear gloves. 

@ Special pinch-off tool is used to seal 
the vacuum chamber instantancously to 
prevent any air from re-entering. 

@ Special suspension system is used to 
secure the inner sphere within the 
outer chamber securely yet keep the 
heat transfer from LOX container to 
outer shell to a minimum 

Special precautions are taken to in 
spect with X-ray all of the extra low 
carbon stainless steel stock used to 


LOX Handling Precautions 


National Safety Council recently issued these LOX (tempera- 
ture: —300F) handling precautions which were drawn up by 


Precautions to observe before filling an aircraft's LOX system 


Hi. R. Carpenter, Safety Engineer, North American Aviation, 
Inc., Los Angeles division. 

LOX, like gaseous oxygen, ignites readily when it comes in 
contact with combustibles as oil or fuel. LOX storage area 
should be away from combustibles and sources of ignition and 
should be clearly marked as a hazardous zone. At North 
American, the LOX storage area is completely surrounded by 
a fence and protected by a locked gate. 

Only fire personnel have access to the area, They control 
deliveries and release portable servicing units. Extra fire equip 
ment has been assigned to the area, and auxiliary firemen have 
been trained from among flight line personnel to work on the 
line. 

The number of men handling LOX has been limited to those 
who complete an authorized operator's program. Only one man 
in each flight line crew is designated as a LOX operator, When 
it is necessary to fill an aircraft, the operator must contact the 
fireman on duty to check out a portable unit. Before another 
operator can use this same piece of equipment, the first man 
must check the unit back in, This insures that the equip- 
ment is used only by competent personnel. 


include: plane must never be filled with LOX while it is being 
fueled. Plane must not be filled when the electrical system is 
energized or when hydraulic power is on. All spilled oil, fuel or 
hydraulic fluid under the aircraft must be cleaned away before 
filling with LOX. 

Operator precautions include: Before filling an aircraft with 
LOX, he must don protective garments which are only sup- 
plied to authorized operators. These are a hood, asbestos gloves 
and a full-length smock. While the hazard of contact with a 

300F fluid is obvious, the danger of a man’s clothing becom- 
ing impregnated with LOX is not so well understood. Clothing 
which becomes impregnated with LOX can be ignited some 
time after the LOX contact by the flame of a match or lighter. 

As double insurance against hose failure, the operator must 
remain at the filler controls during the entire operation so that 
flow can be shut off immediately should the hose fail. Also, 
this procedure prevents excessive overflow which can be hazard- 
ous. During topping off procedures, the operator must watch 
the fill level closely to stop flow as soon as the system is full. 

Operator must wear his protective garments while filler hose 
is removed. All other personnel on the plane are warned to stay 
clear during hose removal. 
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Entire question of oxygen for commercial jets is clouded by 
lack of governmental regulations on the matter, by debate on 
liquid vs. gaseous system use, and by lack of unanimity among 
the airlines as to whether oxygen is necessary at all. 

Some European airlines feel that oxygen is unnecessary 
because of the unprecedented integrity of fuselage and windows 
of the jets which are built with the same “it shall not fail” 
design philosophy which dictates wing structure. Most U.S. 
carriers feel that they should provide the added insurance of 
oxygen, at least at the outset. 

The British have made no provisions for passenger oxygen 
on Comets except for those that had been ordered by Capital 
Airlines. U.S. pilots are opposed to the possibility that they 
might be required to wear an oxygen mask at all times during 
flight as Comet pilots were required to do. 

A senior pilot of one airline buying jetliners told Aviation 
Week, “If such a regulation is put on the books it will be unen- 
forceable unless a CAA inspector rides in the cockpit of every 
jet flying.” His reasoning: if a cabin window blows out, the 
pilots will have time to put on their masks—which might be 
hung around their necks—and initiate emergency descent 
procedures. If a cockpit window blows, as he said, “chances 
are that you've lost an airplane. Even if the captain is strapped 
in and doesn't blow out of the broken window, he will be 
hit on the head by all the cockpit paraphernalia which will be 
sucked out by the violent blast caused by the large pressure 
differential between the 8,000 ft. cockpit altitude and the 
40,000 ft. outside altitude . but the chances of this hap- 
pening are as remote as having a wing break off.” 

Pilots who have flown the Boeing 707 stress the 15,000-ft./ 
min. emergency rate of descent possible as a major safety feature 
to enable a descent to a low altitude quickly enough that danger 
of pilots losing consciousness because of lack of oxygen are 
remote. Additional safety feature is that the 707's cabin windows 
are so small it will take several seconds—possibly up to half a 
minute—for the large volume of air within the big cabin to 
escape through such a relatively small opening to equalize with 
outside pressure. 

Boeing has no present plans to use liquid oxygen in the 707, 
but has made feasibility studies on the subject. Customer 
preference indicates no present plans to use LOX on DC-8s, 


Oxygen for Commercial Jets 


If a cabin window on the Bocing 707 does blow out over 
14,000 ft. an automatic, ancroid-operated trigger assembly, 
made by Scott Aviation Corporation, releases oxygen pressure 
throughout the cabin oxygen system. Pressure of the oxygen 
almost instantancously releases masks through trap doors 
located directly above cach passenger seat. Extra masks will 
be provided for children. Uhe masks are specially designed of 
sponge rubber to fit comfortably and snugly over the pas 
senger's face. Being perfectly symmetrical, they do not require 
study to be put on and an unindoctrinated passenger should 
be able to position one on his face in a matter of seconds. 
Masks can also be manually released from the cockpit 

Whether passengers will have time to we their oxygen 
masks before they become unconscious because of lack of 
oxygen is debatable and depends on many factors. Among 
them: speed of mask application, rate of loss of cabin pressure 
speed with which pilots are able to initiate emergency descent 
procedures, and the person's own physical stamina 

Whether airlines will follow the military's example of switch 
ing over to LOX is debated, according to an airline contacted 
by Aviation Week. That carrier said that it will definitely not 
go to LOX. Reason is the added cost and complication of 
buying and maintaining special ground LOX servicing equip 
ment, the inherent danger in handling LOX, and the labor 
required by the necessity of continuously having to top off 
LOX converters to make up for boiled off oxygen overcomes 
the weight advantage of airborne liquid oxygen systems over 
the gaseous oxygen systems. Other carriers are taking a “‘let’s 
wait and see” attitude 

Lack of unanimity among airlines about the use of LOX is 
indicated by these varied answers to an Aviation Week survey 
of air carriers. An official of one international airline said that 
it would never use LOX. The cost of spotting specialized 
ground equipment at many bases and the cost of maintaining 
and topping off LOX systems at regular intervals, coupled with 
the danger of handling liquid oxygen, overcomes the weight 
and space savings such systems would provide, he said. Vice 
president-enginecring, of a large domestic cartier said with 
equal zeal that his company would certainly go to LOX 
probably within 3-4 years—because of the weight and space 


saving advantages of the system, 
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SCHEMATIC shows a typical liquid oxygen system layout for any of the up-coming jet airliners proposed by Aro. 
Indicates one additional mask per four rows of seats on right side for children. 
Indicates quick release oxygen couplings at five positions for cabin attendents. 
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the AeroS WITCH 


A unique control device for monitoring pressures under extraordinarily 
severe conditions of temperature, 
vibration, and explosive 


pressure surge. 


The AeroSWITCH monitors fluids between -207 and + 5000°F, 
sustains pressure transients up to 8,000,000 psi/ sec 
without damping, and withstands vibrations 
up to 2000 cps 
at 40 a. 


Unequalled for ruggedness, reliability, and response, the AeroSWITCH 


has been proved in seven years of service 


on missiles and aircraft. It is one of the 
precision components designed 


a nd mass-pre ced 


by 


CORPORATION 


A Subsidiary of 


The General Tire & Rubber Company AZUSA , CALIFORNIA 


Your request for detailed information is invited 
Write: Director of Sales, Ac rojet-General Corp., 
Azusa, Calif 


*Pat. applied for. Switch shown here actual size 
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manufacture the converter shells to 
issure zero permeability, lack of voids 
nd to detect any other imperfections 
vhich might be present 

All seals used in the liquid phase 
of the converter are metal-to-metal with 
urfaces lapped to a very high finish 

Low temperature Teflon seals arc 
used in the gaseous phase of the con 
verter 

As an Aro spokesman said, “a con 
erter is either perfect or its just a piece 
of scrap.” 


Economizer Circuit 

\ converter refinement, not exclusive 
with Aro, but used on all of its units 
an economizer circuit which increases 
the effective oxygen capacity of the 
LOX system by 15-25%. Under ex- 
tremely favorable circumstances, the cir- 
uit may almost double the oxygen sup- 
ply 

Aro pays for a rather expensive test 
of its converters. One out of cach 150 
units built is sent to the Armour Re 
earch Foundation where is is subjected 
to vigorous vibration tests, then is fired 
it with a 50 caliber armor-piercing bul 
let 

This is done at Aro’s expense. So 
far, over 80 converters have been sub 
ected to this test 

With an eve to the future, Aro 
ently made a comprehensive proposal 
to Convair for a LOX system for its 
50 jetliner. ‘Total empty weight of 
the system, including six masks for 
ockpit crew and 119 masks in the 
ibin, is 273 Ib 

\ro also has developed for ‘Trans 
World Airlines estimated LOX system 
requirements for the carner’s up-coming 
Bocing 707s and Convair 550s 


Expansion Program 

In the ‘way of expansion, the com 
pany'’s Aircraft Division has already en 
tered the first phase of a new five-year 
xpansion program. A separate Bryan 
Ohio plant has been enlarged to twice 
its original size to serve as headquarter: 
\ll aircraft operations formerh on 
ducted in other locations have been 
transferred to this plant. It is known 
is the Cryogenics Center to indicat 
that all Aro-made products whose op 
ration is related to low-temperature 
iquefied gas are consolidated ther 

Aro recently affiliated itself with a 
British company and formed British 
Oxygen-Aro Equipment Ltd., which 1s 
Aro’s London subsidiary. The British 
firm had long experience in designing 
ind manufac turing equipment destined 
to operate in very cold chmate Aro 
timates that its affiliation with the 
British organization cut its own Cryo- 
genic research and development pro 


gram time by 3-5 vears 
The two companies are now defining 
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the arcas in which they shall work to 
ivoid duplication of effort. In the 
mean time, the British firm is engaged 
in the distribution of Aro’s aircraft 
products im Europe and will soon be 
equipped to manufacture them. Among 
other items, the British firm is just set- 
ting up to produce LOX converters for 
NATO 

Krom 1955 to 1956, Aro’s gross 
profits went up from $5,437,000 to 
55,844,000, carnings after taxcs climbed 
from $1,107,000 to $1,193,000) and 
carnings per share moved from $2.05 to 
$2.18 

Employment increased from 1,430 
to 1,700. 


Part numbers . 
serial numbers. . 


Branch Office. 


oeroreation 


le New Jerse 


model numbers . 
. manufacturers. . 
you need spare parts in a hurry. 


That’s where Airwork helps. All the key men in Parts 
Supply have had at least 3 year’s preliminary training in 
Airwork’s own overhaul shops. Then, after they knew the 
parts by application and appearance ...they were given 
the desk-type training needed to cut through the maze 
of technical information to the correct part number. 


The result: You get exactly the parts you need .. . fast! 
You deal with men who can speak your language. 
Save time...Save trouble—call your nearest Airwork 


At Airwork, parts are a pleasure. 


BRANCHES IN 
NEWARK + ATLANTA + MIAMI 
WASHINGTON + CLEVELAND 


USAF Awards Contract 
For Generator Units 


Contract amounting to $4.5 millon 
for supplying generator sets to be used 
in support of Strategic Aw Command 
B-52 bombers was awarded by the Au 
horce to Aieraft and Equipment Di 
vision of Consolidated Diesel Electric 
Corp.,, Stamford, Conn 

Units are self-propelled and consist 
of engine driven generator sets which 
produce a.c. and d.c. power for test 
ing of the aircraft's clectromic 51 
tems, mecluding radar, navigation and 
fire control 


modifications 
. all spell trouble when 


| 
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bine and propeller shaft vibration im 
turboprop powerplants to warn the crew 
of impending troubles caused by un 
balance of rotating parts within the 
cngine or propeller 
Components of the system include 

© Pick-up, sensitive but rugged unit onc 
or more of which can be mounted at 
strategic locations on the engine to pick 
up vibration if it occurs. Pick-ups have 
a temperature range of 500F to —651 
© Amplifier, lightweight unit which r 
ceives signals from the pick-up through 
wires and translates them into signal 
which register on a cockpit meter Oo! 
flash an alarm light 

Meter, calibrated from 0-5 relative 
amplitude of engine vibration. Typical 
installation red-lines the instrument 


OPERATION of engine in Republic F-54F is checked by Sperry vibration monitor. from 24 to 5 
lo assure versatility, the system's 


Kngine Vibration Monitor System ms be sete 
various frequencics 

Develo ved for Jets ‘Turbo yrODS On a typical system, Sperry has set 

y | y JUS. | | N one filter at 135 cps. to pick up only the 

high frequency vibrations associated 

Vnew turbojet and turboprop engine their up-coming jet and turboprop air with the high speed turbine in a twin 

vibration monitor developed by Sperry — liners. Also, the Air Force has scheduled — spool engine, such as the Pratt & Whit 

Gyroscope Company, measures vibra preliminary tests for the equipment on nev Aircraft J57, and its bearings 

tions created by the engme, propeller jet aircraft while the Navy is planning | Vibration generated by the low speed 

or both within selected cvele ranges umilar Checks, according to Sperry iotor is excluded 
Lightweight monitor is bemg nego Phe monitor measures turbine shaft \ second 45 cps. setting 1s used t 
tiated for by airlines for mstallation in vibration in jet engines and both tur measure vibration in the low speed tur 


TUCK - AWAY 
RADAR FOR LODESTAR 


engineered and installed by 
Executive Aircraft Electronics, Inc. 


This unique installation of a Bendix X-Band Weather Radar System for a 
Lockheed Lodestar was designed, engineered and installed by the tech- 
nicians of Executive Aircraft Electronics for a satisfied customer. It folds 
away into the floor when not in use, permitting complete freedom for 
the pilots and easy entrance and exit from the cockpit. The installation 
represents an unusual and very satisfactory solution to a problem for all 
owners of Lodestars—the problem of proper use of space available. 
The Bendix X-Band Weather Radar System was chosen because the 
Bendix name stands for top quality equipment and top performance in 
all communications, weather radar and navigation systems. Whatever 
your needs are in the field of electronics, call on the craftsmen of Executive 
Aircraft. We take pride in saying that satisfied customers are our best 
recommendation. Why not find out for yourself? 


View of Lodestar cockpit with 
Bendix X-Band Weather 
Radar up and in position for 
use and folded away in floor 
well of cockpit between the 
two pilot seats. Note also the 
Bendix radio equipment and 
the treatment accorded the 
overhead radio and electrical 
control panel. 


all, wine or write today 
AIRCRAFT ine. 


Gee TROT © * Geriand Airport * 2078 
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MAIN components of monitoring system 
are cockpit meter (left), amplifier module 
with two channels, and (hand-held) a minia 
ture pickup with —65F to 5O0F range. 
Weight: 13-34 Ib., depending on use. 


bine and pick up such incipient failures 
as cracked or bent rotor buckets 

An optional 15 cps. filter is available 
for use with turboprop installations to 
detect propeller vibration 

Weight of the svstem installed varies 
from 12 to 34 Ib. depending on the 
plane, number of engines and number 
of pick-ups per engine 

Basic components of a typical four 
engine system includes a short 4 ATR 
rack with four amplifiers modules, four 
indicators, one to four pick-ups per 
engine, a pick-up switch and optional 
warning lights. ‘Total weight would be 


about 24 Ib 


Auxiliary Pressure 
Systems Developed 
Auxiliary mode of cabin pressuriza 


been developed by 
Division, 


tion control has 
AiResearch Manufacturing 
the Garrett Corporation, for Convair's 
jctliner 

While the normal pressurization con 
trols operate pneumatically, the auxil 
iary system functions electrically and is 
cockpit switch in 
case the pneumatic system fails. Pneu 
matic and clectrical pressurization con 
trols are independent of cach other 
ind are so designed that electrical por 


set in motion by a 


tion can override the pneumatic system 
Normal cabin pressurization system 
controls are two knobs, one to select 
cabin altitude (whose rang 
1,000 ft. to 10,000 ft. above sea level) 
and a rate of change used during climb 


extends 


and let-down 

In addition to the pressurization sys 
tem, AiResearch will produce the main 
engine bleed system for the 580. Com 
posed of 22 valves, this system con 
trols the pressure of bleed air from the 
four jet engines, making this air avail 
able for the pressurization, deicing and 
rain clearing systems 
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tools to build them. 


In 1909 they became the first manufacturers of aircraft in the world 
when they received a production order from the Wright brothers 


In recent years they have tooled and produced, along with their. own 
range of aircraft, COMETS, CANBERRAS and BRITANNIAS 


Production on this scale needs great skill, immense capacity, and fine 


equipment. 


Shorts have— 
@ a payroll of 9,000 
@ 700 toolmakers 


@ 200 production engineers 
@ 2,000,000 sq. ft. of plant 
@ a vast range of modern machine tools 
This ability and capacity to handle MAJOR TOOLING PROGRAMS are 
at the service of the American aircraft industry. A team of engineers 
is ready to visit, on request, potential customers anywhere in the USA. 
They will offer DELIVERY ON TIME, and at competitive prices. 


Please address inquiries to: The General Manager, 
SHORT BROTHERS & HARLAND LIMITED 
BELFAST 


QUEEN’S ISLAND - 


HALF A CENTURY OF 
TOOLING EXPERIENCE 


For nearly 50 years, SHORTS have been making air planes——and the 


at YOUR service... 


NORTHERN IRELAND 


LEASE 
1,2,30%4 


Steel hangars on Ryan Airport in 
Hemet, California, ready for imme- 


diate occupancy. Presently used 


for light and heavy manufacturing. 


Would an airport-located plant be helpful 
in your operations? Are you looking for 
more “elbow room”, West Coast facilities? 
At a low lease figure of only 5¢ per sq. ft 
lessor offers one hangor of 20,115 sq. ft 
or up to 80,915 sq. ft. in all four. Ap 
proximately 300 acres adjacent for addi 
tional plant development. ideal for the 
manufacture, test, maintenance, modifica 
tion, repair or storage of aircraft, missile 
or aircraft components, electronics, or in 
struments. Neor to Los Angeles and most 
major airframe manufacturers. Send for 
detailed brochure. Courtesy to brokers 


An exclusive offering by 


LeRoy D. Owen Company 
Industrial Realtors 


Los Angeles 17, Calif 
Telephone MAdison 5.1307 


le Roy 0D. Owen, Member, 
Society of Industrial Realtors 


what... 


7-minute delivery 
of etched, anodized 
metal nameplates? 


AN Sounds impossible, 
BUT... 


with Miller Dial’s revolutionary new Fototoil Kit, 
short run problems for nameplates, dials, panels 
schematics and templates, are solved in just 7 
minutes and it's all done in your own plant! 
Fotofoil Kit requires no darkroom, skilled tech 
nicians of photographic equipment This self 
contained kit includes all necessary chemicals 
equipment and Fotofoil to produce top quality 
product identification in just @ few easy 
steps! Fototoil is supplied in all standard anod 
ized colors and thicknesses from 003. Designed 
for ‘crash’ programs, research and development 


departments, prototype models 


Territories open for industrial Suppliers, 


MILLER DIAL & 
. NAMEPLATE CO. 


PLE CITY BLVD, EL MONTE, CALIF, 
principal cites 


I 
y 
| 
| 
| 
: 
| 97 


; 


MANAGEMENT 


Over His Appearance At Hearing 


By Glenn Garrison 


New York—Howard Hughes’ presence 
it a Civil Aeronautics Board hearing 
into his possible control of Northeast 
Airlines through Atlas Corp. was for 
talled by his counsel during the first 
phase that ended here recently. But 
Ifughes is expected to appear for the 
ccond phase of the hearing 

At the hearing’s outset, Abraham 
Mollet, Bureau of Air Operations coun 
cl, tried to arrange a time for Hughes 
to testify, Hughes’ counsel contended 
that testimony of other witnesses would 
make his appearance unnecessary. It 
was agreed that, if all pomts were 
cleared up by other testimony and ex 
iibits, Hughes might be spared a ses 
on im the witness chair, 


Questions Remain 


Several questions remained, however, 
wnd Hughes will be called to testify at 

time and place as yet unspecified 
CAB can subpoena Hughes if need be 

Hughes showed no interest in con 
trolling Northeast Airlines through ac 
quisition of Atlas Co, stock, two 
lughes aides did testify. 

The hearmg grew out of joint plead 
ing by Eastern Air Lines and National 
Airlines in the New York-Florida case 
which raised the question of possible 
Ilughes control of Northeast in addi 
tion to ‘Trans World Airlines, Such a 
situation, without Board approval, 
would violate Section 408 of the Civil 
\cronautics Act 

Counsel for Hughes described the 
procedure as “harassment” of him for 
an “accidental event.” Hughes owns 
961,616 shares of Atlas common stock, 
which at the time of the merger was 
ibout 11° of the total and made him 
the largest single stockholder his 
shares now represent about 9% of the 
Atlas total. Atlas holds a majority in 
terest Northeast Airlines, 

lloyd Odlum, president of Atlas, 
owns 117,156 shares of Atlas voting 
stock, or about 1.2%. Odlum, however, 
claums control of ownership of 1,254, 
720 shares, or 13.6%, plus additional 
control through option warrants which 
brings the to more than 

Basis for the RKO-Atlas merger was 
rived at mm 1954-55, according to T. A 
Slack, Hughes Tool Co, vice president 
and attorney for Hughes and a director 


of TWA, Slack testified that he carried 
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Counsel for Hughes, CAB Spar Slack was convinced such common 


poration which controlled Northeast. 


stock ownership was no Cause for con 


CAB.” 
on negotiations with Odlum for Hughes, Noah Dietrich, TWA director, for 
and was not aware of Hughes’ “ging mer Hughes Tool Co. official and one- 
any weight" to the Northeast Aulines time RKO board chairman, testified 
interests held by Atlas. that Odlum also had discussed the met- 
ger with him and had urged him to 
Odium Plan recommend that Hughes pote the 
Odlum tried to sell the Hughes side preferred stock. Dietrich said he ad- 
on accepting preferred instead of com- vised Hughes to insist on the common 


mon stock, Slack said, and “advanced — stock, however, acting on a “general 
every reason in the world he could — theoretical basis” in the belicf that it 


think of."” One reason was possible em offered more appreciation potential 
barrassment with CAB in ownership of Hughes decided in favor of com 
common—i.¢., voting-stock in a mon stock, Dietrich testified, probabl: 


Send-Off for Cargo Service 
Start of DC-6A cargo service by United Airlines at Boston was preceded by an unusual 


breakfast which the airline gave aboard one of the airplanes. Guests included city and 
postal officials, trafhe managers and shippers. 


AVIATION WEEK, July 29, 1957 


| 
— 
an . 
= 


because its speculative possibilities were 
greater 

Hughes “indicated to me very clear- 

Dietrich testified, “that he didn’t 
plan to take any voting interest im 
Atlas.” 

Slack also said that Hughes had 
passed up an opportunity to name some 
one to the board of directors of the 
newly merged company 

Odlum testified at the hearing that 
Hughes declined representation on the 
Atlas board 

Odlum also claims a commitment of 
Hughes’ proxy m voting Atlas stock 
Northeast Airlines, im responding to 
and National's charges im the 
New York-Florida case, reported that 
Hughes “has committed himself ir- 
revocably to the president of Atlas to 
permit the latter to vote Hughes’ stock 
im Atlas until such time as Hughes may 
dispose of the stock.” 


Proxy Agreement 


According to Dietrich and Slack, 
however, no mention of such a proxy 
greement was made to them by 

Elaboration of this point undoubt- 
cdh will be isked of Hughes when he 
testihes 

At the outset of the hearing, Moller 
discussed a suggestion that the matter 
be disposed of by setting up a voting 
trust for Hughes stock in Atlas, under 
vhich — trustec icceptable to CAB 
would vote the stock for five years. By 
the end of that time, the stock would 
be sold by Hughe 

Counsel for Hughes, Moller said, had 
rejected the suggestion and had _ re- 
peated an offer of notice by Hughes be- 
fore he voted anv of stock. ‘This offer, 
the bureau counsel said, had been re- 
jected by the Bureau of Air Operations. 

Hughes’ counsel retorted that while 
Ilughes had no desire to control North 
cast, his investment in Atlas totals $5-9 Redstone Displayed in Grand Central 


milion and it seemed unreasonable 
from a business standpomt to require Army's Redstone ballistic missile is displayed in New York's Grand Central station. The 


him to sell within a specified time. 62 ft. missile was largest object ever exhibited there. 


Voting Trust Firestone Tire & Hubber Coa 120 
An alternate suggestion that the vot Navy Contracts 00 $173,400. 


ing trust be established for a 20-year Voll lassified Seintilia Div. Mend athor 
g 
xcriod and that there be no selling pro ist OF CON nerman A & 
1 bly | tl tracts for $25,000 and over as released (38 118-18 Aero) Ol ea, 
Vision Wa FOCCINCE AVOTADIN Sperrs Gyreseope Co 
by Navy Contracting Office / 
counsels and will be studied further Corp, Great te 
To ome put ition (an 1-918 
Hughes’ counsel called the whok AVIATION SUPPLY OF FICE, 700 Robbins . arene 
” Ave., Philadetphia tt, Pa Aero) va $54 
matter “a rather absurd affair” from 
| Led hat Volytechnic Kesearch & De velopment Co OF TIC“, Waeh 
a point of view and asked that 62 Tillary St., Brooklyn y idar test Garrett Corp A\irltesearch Mfg. ¢ of 
inv agreement be worded to protect et (38 6/57 / 9504 Arizona Div.) Sky Hartor rport, Phoer 
Hughes against “any public accusation tan, 11008 670.499 
Ihe hearmg before Examiner Paul Downs Callf.. hydraulic alr Standard Bic of 
N. Pfeiffer was observed by Jam raft jach 383-1594-57) 17 en Corp, Wind ‘ 
Anton hief of ¢ AB's office of com Vioneer-Central Div Bendix 4 athor (hicage Aerial tadustries Ine 
phance If the Board finds that the Corp., 2600-2800 Hickory Grove Ré., Daver Hawthorne Park, 
wort, lowa, indicators (PRIN 11-1288/57 er d 
Ilughes Atlas holdings involve a viola Be, 
tion of Section 408, the Board itself United Steel & Wire Co 7 Fonda &St McDonnell Aireraft Corp I 
can specify remedial action such as di 
vostiture. 7/Aero) (983/9504—7 7) § TT) $7,918. 460 
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trH#e LYNNCO 


AIR CURTAIN 


BLAST FENCE* 


The Lynnco Air Curtain Blast 
Fence employs a basic principle of 
aerodynamics to provide effective 
blast deflection. In addition, the 
fence acts as a remarkable silencer. 
Conversation may be carried on 
behind the fence only 25 feet from 
the tailpipe. 


CHECK THESE FEATURES: 
© Low initial cost—no maintenance 
costs 


@ No blow-through—no gases, odors 
or turbulence behind fence. 


Every Kind 
Quick Delivery 


Aircraft Quality Alloys 
and Stainless Steels 


also bars, structurals, 


plates, sheets, tubing. 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: 
New York, Boston, Wallingford, Conn., 
Philadelphia, Charlotte, Detroit, Cincin- 
nati, Cleveland, Pittsburgh, Buffale, Mil- 
wavukee, Chicago, St. Louis, Seattle, 
Spokane, Les Angeles, San Francisco 


Ribbons, attached to fence, indicate complete blast deflection 


New off-the-shelf Blast Fence gives full blast control at half the cost 


Army Contracts 


Following is a list of unclassified con 
tracts of $25,000 and over as released 
by Army contracting offices: 


U. §. ARMY SIGNAL SUPPLY AGENCY, 
225 Kighteenth St., Philadeiphia 3, Pa. 
Aircraft Armaments, Inc., Cockeysville 
Md., countermeasures transmitting set AN 
TLT-1 1 modification, contract no 
72026, (PR&C 57-ELE/D-1405), $36,341 
Keysam Corp. of America, l’aterson, N. J 
additional services, facilities and materials 
for 6 months to complete 
the physical characteristics of balloons and 
eontract no 


investigation of 


balloon materials, modification, 


72386 (PR&C 57-ELE/R-2113), $54,400 
Sylvania Eleetrie Products, Inc.. N. 
N. VHF countermeasures sets, fabri 


ceted and installed in 4 ton 4x4 trucks 4 ea 
modification Contract No, 73194 (PR&C 
57-EIH/D-6001) $62,644 


@ Easy to install—easy to dismantle. 

@ Lightweight—nests for ease in 
shipping—occupies minimum “real 
estate”’ when installed. 

Call, wire or write for free, illus- 

trated folder. Available for immedi- 

ate, “off-the-shelf” delivery. 


LYNN 


Engineering 
Company 
RUSS BUILDING + SAN FRANCISCO 4, CALIF. 


*A proprietary item on which patents are pending 


SAVES 
Time, Material 
Weight... 


Permits use of single length screws 
at tapered joints. Available for bolt 
sizes from 10-32 to %%-24, spacer 
heights from 1/16 to 7/16. 


Eliminates use of NAS 463 shims. 


Nuts are cadmium plated steel with 
nylon insert (ESNA 52Y) or all 
metal (SPS-F 1309). Spacer is 7075- 
T6 Aluminum Alloy. Holder is 
Anodized in various colors 
to indicate height 
. of spacer. 
Wm. H 
SNOW CO. 
1413 E. Franklin Ave. 
El Segundo, California 

e Phone: Oregon 8-8484 


Write for 
Our Latest 
Catalog 


LOS ANGELES ORDNANCE DISTRICT, 
55 8. Orange Ave., Pasadena, Calif. 

Dougias Alreraft Co., Ine., 2000 
Park Bivd Santa Monica, Calif 
parts for the Nike system (catalog contract) 
Jobs—$457,626 

United Electrodynamics, Div. of United 
Geophysical Corp., 1200 8S. Marengo 8&t 
Pasadena, Calif., data reduction equipment 
for reducing service evaluation telemetry 
recording for Corporal program, Job 210,- 
701 


Chcean 


apare 


WHITE SANDS PROVING 
Mes 

DD-Delta Steel Buildings Co... P.O. 
10193, Dallas, Tex., surveillance radar facili- 
tles, White Sands Proving Ground, N. Mex 
DA-29-040-ORD-1173. Job—$50,604. 


GROUND, 


KEDSTONE ARSENAL, Huntsville, Ala. 

Thickol Chemical Corp., Trenton, N. J 
research and development in support of 
Falcon missile program, $32,051 

Thiokol Chemical Corp., Trenton, N. J 
continue development of XM10 rocket en 
eines, $154,535 

Thiokol Chemical Corp., Trenton, N. J 
development of XMI12E1 type rocket engines 
$892,857. 


CORPR OF ENGINEERS, Detroit District, 
600 Jefferson Ave., Detroit 26, Mich 
Champion, tne., P.O. Box 231, Iron Moun 


tain, Mich., construction of gap filler facil 
ity including all related work necessary 
and appurtenant thereto, in the vicinity of 
Norway Dickinson County Mich 
-20-064-57-42) $47,129 Coat) 

‘ A. Lehman & Sons, tne., 2615 Oliver 
St., Fort Wayne, Ind., construction of rocket 


bidg including all 
necessary and appurtenant 
Field Fort Wayne Ind 
O064-57-44) $72, 585 (est) 


storage related work 
thereto 


(IFB ENG-20 


t. AKMY ORD. DIST... Los Angeles, 55 
S. Grand Ave., Pasadena, Calif. 
Firestone Tire & Rubber Co., 


2525 Fire 


stone Bivd., Los Angeles 54, Calif., concur- 
rent repair parts for Corporal missile, 
$234,048 


PHILADELPHIA ORDNANCE DISTRICT, 
128 N. Broad St., Phil, Pa. 


Western Electric 


(DA-36-034-ORD-222 


components 


$155,755 


Co., 
5) 


surlington, 
Nike 


N 


spare parts & 


AMC Contracts 


Wright-Patterson AFB, Ohio—lo! 
lowing is a list of unclassified contracts, 
for $25,000 and over, as released by the 
Air Materie] Command 


Northrop Aircraft Inc., Hawthorne, Calif 
$2,817,995 for additional work and incorpo- 
ration of contract change 

Collins Radio Coe., 
$2,110,835 for radio re« 
Crosley 


notices 

Rapids, lowa, 
ind dynamotor 
Manufacturing 


(‘edar 
elver 
Division, Aveo 
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nnati, $6,242,875 for radar sets 
\N-MPS-16 

Ward LaFrance Truck 
Heights, N. Y $3,670,465 for 


ne tractor 


Corp., Elmira 
aircraft tow 


Sikorsky Aireraft Diwision, United Alr 
raft Corp., Stratford, Conn., $16 million for 
if 7A helicopters, equipment and data 

dJayval Co. of New Mexico, Las Vegas 

Mex., $2,193,481 for parachutes 

Boeing Airplane Co., Wichita, Kan, $1 

9.3 for contract changes for B-52 air 
raft 

Bell Helicopter Corp., Ft. Worth, $1,- 
679,160 for H-13 helicopters 

W ade-Lab Construction Ce., Colorado 


$1,667 11 for struction of 


svastem 
Division, 


Springs, Colo con 


on-portable water 
Stromberg Carlson 
Rochester, N. ¥ $1,259,399 


General ly- 


namics Corp 

r components of AN-APN-69 radio beacon 
nd pare parts 

Crosley Division, Aveo Manufacturing 
Cory Cincinnati, $6,632,000 for air traffic 

ntrol centers, AN-GSN-XD-2 

Lycoming Division, Manufacturing 
Corp., Stratford, Conn., $4,267,966 for de- 

opment of YT turboprop engine 

Kadioplane Co Van Nuys, Calif $1,- 
A i4 for XQ-4A drone system 

Wright Aero Division, (urtise-Wright 
Corp., Woodridge, N. J $1,094,000 for over 
sul and modification of J65 engines 

Kollsman tnstraument Corp., 
N J $2,651,127 for display panel and 

mputer 

Erco Division, ACF Industries Inc., River- 
dale Mad $2,087,036 for bomb trailers 
ME-10, and bomb cradles 

Royal Jet tne... Alhambra, Calif $2 
056,616 for tank assemblies 

0. A. Sutton Corp., Wichita, Kan $2 


046,073 for jettisonable fuel tanks and data 


International Business Machines Corp., 
Poughkeepsie, N. ¥ $2 million for produc 
tion of combat direction controls 

Cardox Corp., Chicago, #1 5.087 for air 
craft fire fighting and reseue truck 


Aircraft Engineering & Maintenance Co., 
Oakland, Calif., $1,125,666 for rehabilitation 
F-800) aircraft 

Mar Herrington Co., Ine., Indianapolis 
$1,045 alreraft fire fighting trucks 
Storage & Processing, Ine., 
$1,104,975 for vehicle 


‘ ‘ ior 


southeastern 
lLaurenburg, N. C 


orange 


Stock . 


Transactions 


Washington — Acquisition and dis 
posal of 105,000 shares of 
Continental Air Lines, Inc, stock by 
Lehman Bros., their entire holding, has 
been reported by the Sccurities and Ex 
The transaction 


Krederick L. 


idmussion 


Commission 
through 


change 
was mad 
who disclaim 
Khrmans’ di 


man, director 
of beneficial rship 
1,000 shares 


rect holding 1 common 


Marco F. Hellman, director, acquired 


500 common shares for a total hold 
ing of 10.500 shares. A trust held by 
Hellman holds 700 shares. Other trans 


ction reported bi SI C include 
Aeroquip Corp. Lisposal of 100 common 
tres by Fredet W. Corw officer, leay 
holding of 1.60% disposal of 
mmon shares by Charles Hollerith, officer 
nd director, leaving a holding of 16,412 
Air Reduction Co Ine Vequisition 
126 « mon shares through exercise 
nand disposa f nO common share 
(jeorge liawkin ifficer and dire 
it total holding 8,24 acqul n of 
rene mmon shares thre h f 
n and disp. lof 1,500 common share 
John A. Hill ffleer and dir f 
‘ I ding of 7,445 acquisition of 1,40 
nd disposal of 1,000 n of shares tb 
h ling 


Himberstone officer for a 
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advanced projects 


We're proud of our men and of the work they do 
We'd like you to become better acquainted with the 
setting in which they work, live and ploy 

With your permission, we'd like to send 
booklet describing their activities and your 
nities at the Mechanical Division of General Mills 


you a 
opportu 


No need to write a letter for your copy Just send 
the coupon below We'll not bother your further, 
and of course, we'll send the booklet in complete 
confidence 
if, after reading the booklet, you'd like still more 
information or see @ chance to do big things with 
the type of company you've alwoys wanted to be 
with, we'll gladly send you more facts. Or, perhaps 
we can get together for a personal visit 
capsules from the Mechanical Division 
“OPPORTUNITY BOOKLET” 
RECOGNITION We help our people realize their fullest 
Capabilities-pay accordingly Deserving persons ad 
vance rapidly 
FINANCIAL SECURITY We're one of the natior ergest 
most diversified companies We've paid dividends 
without reduction since 1929 
TIME FOR FUN and hundreds of places to have it 
the year around, in the land of 10,000 lake 
CONGENIAL ASSOCIATES Our people tel! they like 
their work extremely low rate of turnover say 
too They're friendly, ordinary people (with extra 
ordinary talent who ke to see a b well done 
COST OF LIVING IS LOWER shops are complete 
easy to aet to 
DELIGHTFUL RESIDENCES And expensive toc Many 
General M families own “‘dream’’ homes in resort 
te ettings only minutes fror work 
SUPPLEMENTARY BENEFITS all the al ones and 
more beside 
SCHOOLS ARE EXCELLENT with low pug to teacher 


ratio 


BOOKLET TELLS ABOUT 
EXCITING OPPORTUNITIES 
IN THESE FIELDS: 


Missiles 


Applied Mechanics 
Geophysics 
Underwater Ordnance 


Electronic Countermeasures 
Digital & Analog Computers 


Instruments & Controls 
Solid State Physics 
Microwaves & Antenna 
Infrared Systems 
Inertial Systems 


Systems Analysis & Design 


Servomechanisms 
Balloon Systems 
Upper Atmosphere Research 
Fine Particle Technology 
Surface Chemistry 


Optics 


Mechanical Design 
Airborne Early Warning 
Radar Systems 
information Theory 
Production Engineering 


Director 
Mills 


Peter D Burgess, Personal 
Mechanical Division General 
1620 Central Avenue Northeast 

For a copy of Minneapolis 13, Minnesota 

this interesting, 

informative booklet, 

complete the coupon Address 

and mail today City 


College 


MECHANICAL DIVISION OF 


All inquiries will be kept in Strict Confidence 


Af 


through exéreise of option and dis mmon shares y Allen & 
of 500 common shares by Cieorge \ owner under (Charle Allen It 1 
officer for a total holding of leaving a holding f 70,214; disposal 
with 192 common shares held in a ommon shares by Frank I. Dertact 
tenancy acquisition of 800 common leaving a holding r ne disp al f 
through exercise of option and dis common shares by Clifton T 1 
of 800 common shares by August J leaving a holding f 400 wou tion 
officer, for a holding of 2,487 ommon shares by Harold RK. Senne 
Industries Ine Acquisition of officer, f a holding of 30 Limprorman 
common share by Edward Lamb ommon shares y i benef al 
for a holding of 41,266 and acquisl company inder W im SS. Waseerma 
common shares by Lamb rector eaving holdir f 14,00 
erprises, proportionate beneficial owner Wasserman directly holding hare 
holding of 57,20 acquisition of 100 1.969 shares in tru 
mon share by Edward Lamb Enter Atlas Corp. lin; al of ” ption 
a beneficial wher, for holding f rants by James Aller ft hi 
with the Unity Cory i | por holding with Mr \ n, a beneficial 
benef ‘ owner } ding 68 ac holding 800 shares 
on of 1,288 common share vy h ling Aveo Manufacturing Corp. \oquinith 
port nat i ner ommon share Arthur 
Prudence H. Lamb, ber i ne officer and director, for a 
holding of 117 witl Mr 
beneficlally holding 60,463 common shares Hendix Aviation Corp. lispors 
American Bosch Arma. liiep il of 3,500 mmon shares by W. H. Houghton 
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new light 
on a cold problem 
by 


I" the land of the midnight sun—or 
anywhere the temperatures drop 
down to — 65°F and stay there—Janitrol 
hot fuel prime systems provide positive 
engine starting in a matter of minutes. 

In a series of tests for example, a 
Curtiss-Wright turbo-compound engine 
which had been cold soaked for three 
solid days at —65°F was started in 60 
seconds and running clear in 3 minutes. 
This was not an isolated example. The 
Janitrol unit does it repeatedly. 

Ihe unit is less than 18 inches long, 
weighs under 16 pounds, heats fuel 
from —65°F to 200 F and supplies hot 
fuel at the rate required as long as 
necessary to insure smooth starts. 

Janitrol’s broad experience in solving 
such problems has led to other im- 
portant developments: such as Janitrol 
high-temperature high-pressure cou- 
plings; pneumatic controls, heat ex- 
changers, and purge gas systems. Call 
your nearby Janitrol representative. 
Janitrol Aircraft-Automotive Division, 
Surface Combustion Corporation, 
Columbus 16, Ohio. 
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sercise of option by Palme Nichols the 
i holding 
Airways tne Acqu tion of 4,0 
mmon shar teeorge A. Butler, dire 
a hold 10,720; acquisition of 
int exer ‘ ht hey 
eford, director. fs i holding of 1 
California Kastern Aviation. Disposa 
me shar y WwW Brinkerhoff 
ind = dire leavin i holdir f 
disp il of mmon sha 
\ imer flicer, leaving a h ding 
4 
Capital Airlines Ine. osal of 500 " 
n hare by Crawford Johr J th 
er ea neal i 
non mmon har Raymond ‘ 
hiel fice: en t holding of 4,000 


(hance Vought 


trie 
ANireraft. Lisp od oo 


1 dir tor len ne a holding of 1,000 
Curtias-Wright Corp \ i thes 
mmon hare the nh ‘ pt n 
James G. Dyror officer, for a holding 
res } } ex op ind 
i mit ha It 
na i holdin f 
n of mon sha throug 
‘ f pPtion and disp al f m 
ha W im T. Lake 
ding f Nive th a trust under Lake 
mn hare the entire 
tir t mmon share 
h er yption and disposal f 
ommaor by Joseph \ M 
Thee for of oo 
Delta Air Lines Ine Acquisition 24 
nmon har ind disp il f 16s " 
hare partnership under W 
lirector, for a holding of 2.250 
Douglas Aireraft Co. tne. of 
pital hare Lew \ Carter ott 
nex a holding f TTY 
hastern Air Lines Ime Acqu thon 
hare by L. S. Rockefeller 
‘ or it ‘ A itt atr 
«le Rockefeller holding 3,542 share 
Ale Freight Corp. Acquisition of 
69 common share by Pete i. iyrne 
ral dling f 
Puirbanks Morse & Co. f 
mmon share William 8. ¢ 
tor, leavir i ding « wh Mr 
ton dis] f 17700 commor har 
‘ al Vil ad 
Iren disp ommer ha 
! omnr } re n the n 
y ler I is Corp benef 
tie? for i Tins Hes 
Fairchild Camera & tnostrument ¢ orp 
ju tien pee mmon share vy M 
ir beens il owner, under Edwar 
Hi officer, her total holding 
Fairchild Engine & Airplane Corp \ 
tion of 20 mer hare by Richard 
telle floes and director for i d 
bey \ and director 
! ind tir fin f 6s 
" har W 
hr ton La lire i} ! 
! Lane } sha disp f 
ommon hare er | 
ector, le ing a holdir of 9.500 
Fising Viger Lines tne 
mmon share William Bartling 
r, fe al ling f tion of 
n n delet en y 
General Dynamics Corp req f 
ommeor ha ~ ra 
for a} cling 
freneral Bleetrie Co. Lisp al of 
hares by William He 


In this S band directional coupler, 


tolerances on all openings and inte 
rior common wall thickness are held 
within 0.005 


tight casting replaces a difficult fabri 


The 6 pound pressure 
cation, Our unusual foundry methods 
are particularly suited to larger alumi 
num castings in which intricacy, den 
sity, accuracy and surface finish must 
be of a high order 

Electronics parts loo large or too 
complex for conventional fabrication 
and casting methods may often be just 
the thing for Morris Bean & Company 
Write for our illustrated wave guide 
literature 

Morris Bean & Company 

Yellow Springs 4, Ohio 


complex cast wave guide 
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THINGS ARE HUMMING AT ROHR 


With a quarter-billion backlog, including 45% commercial con- 
tracts, Rohr offers the experienced design and stress engineer 
an important, permanent position within this aggressive, fast- 
growing company, 


Beyond being the world’s largest producer of ready-to-install 
power packages and jet pods for America’s leading commercial 
and military planes, Rohr, today, is the acknowledged leader in 
development and manufacture of high-temperature structures. 


Rohr is in the positive position to assure top-notch salary, 
management policies, personal benefits and gratifying chances 
for quick advancement 


FOR DESIGN AND STRESS ENGINEERS 


Please write giving full details and we will answer at once. 


J. L. Hobel, Industrial Relations Manager, 
Rohr Aircraft Corporation, Chula Vista, Calif., Dept. 42 


World's largest producer of ready-to-install Power Packages for airplanes 


AIRCRAFT CORPORATION 


CHULA VISTA AND RIVERSIDE, CALIFORNIA 


cer, leaving a holding of 3,080 

W. BK. Grace & Co. Acquisition of 1,00° 
common shares by Laurence H. Odell, officer 
and director, for a holding of 4,110; dis- 
posal of 2,450 common shares by Andrew 
ER. Shea, officer and director, leaving a hold- 
ing of 6,011 disposal of 150 Class A 
preferred shares by Michael G. Phipps 
director, his entire holding, with holding 
companies beneficially owning 9,866 shares 
of which Phipps disclaims admission of 
beneficial ownership. 

Irving Air Chute Co. Disposal of 3,600 
common shares by Joseph Crowden, director 
his entire holding. 

Lear Ine. Acquisition of 3204 commor 
shares as a bonus by Roy J. Benecchi 
officer, for a holding of 1,410; acquisition 
of 297 common shares as compensation by 
Norman Warren, officer, for a holding of 
§22 

National Aviation Corp. Disposal of 21° 
common shares by Frederick F. Robinson 
officer, leaving a holding of 300; disposal of 
1,200 common shares by Elmer Wellin 
director, leaving a holding of 3,300 

Northrop Aircraft Inc. Acquisition of 258 
common shares by William €¢ Duffie 
director, for a holding of 1,000; disposal of 
1.780 common shares by Edgar Schmued 
officer, leaving a holding of 1,320. 

Northwest Airlines. Acquisition of 500 
common shares by A. J. Weatherhead Jr 
director, for a holding of 3,150 

Pan American World Airways Ine. Ac 
quisition of 500 common shares by Edward 
©O MeDonnell, director, for a holding of 
1,000; acquisition of 1,500 common shares 
by Vernon F. Taylor, director, for a holding 
of 3,500 

Piasecki Alreraft Corp. Disposal of 400 
common shares by Elliot Daland, director 
leaving a holding of 43.268; disposal of 500 
common shares by Rudolph H. Deetjen 
director, leaving a holding of 500: disposal! 
of 700 common shares by Donald N. Meyers 
officer, director and beneficial owner, leav- 
ing a holding of 43,267. 

Raytheon Manufacturing Co. Acquisition 
of 1,000 common shares through exercise of 
option by D. R. Hull, officer, for a holding 
of 1,500, 

Ryan Aeronautical Co. Disposal of 200 
common shares by Mrs. T. Claude Ryan, a 
beneficial owner under T. Claude Ryan 
officer, director and beneficial owner leay 
ing a holding of 1,100, with Ryan directly 
holding 49,500 common shares and Pmtor 
In a beneficial owner under T. Claud« 
Ryan, holding 90,300 common shares 

Seaboard & Western Airlines Ine. Disposa! 
of 600 common shares by Arthur V. Norden 
officer and dMrector, leaving a holding of 
60,615; disposal of 3,200 common shares 
by Raymond A. Norden, officer and director 
leaving a holding of 58,363. 

Skiatron Electronics & Television Corp. 
Disposal of 600 common shares by Kurt 
Widder, director, leaving a holding of 8,900 

Slick Airways Ine. Disposal of 100 com 
mon shares by Charles F. Urschel, Jr 
director, leaving a holding of 8,501 

Solar Aircraft Co. Acquisition of 100 and 
disposal of 4,500 common shares by Alex- 
ander Black, officer and director, for a hold 
ing of 55 

Sperry Rand Corp. Disposal of 3,000 com 
mon shares by Harry Landsiedel, officer 
through joint ownership for a holding of 
26,960 with Landsiedel directly holding 13 
904 common shares; disposal of 5,000 com 
mon shares by Bernard ©. Reuther, officer 
leaving a holding of 25,000 

Trans Caribbean Airways. Disposal of 
6,555 Class A common shares by O. Roy 
Chalk, officer, director and beneficial owner 
leaving a holding of 31,331 

United Air Lines Inc. Acquisition of 100 
common shares by Martin C. Ansorge 
director, for a holding of 724; disposal of 
200 common shares by Rexford E. Bruno 
officer, leaving a holding of 389. 

United Aireraft Products. Acquisition of 
2,000 common shares by Emmanuel M 
Cohan, director, for a direct holding of 2,500 
with the Croydon Syndicat a beneficial 
owner of which Cohan disclaims admission 
that he is a beneficial owner holding 3,000 

Western Air Lines Ine. Acquisition of 
$50,000 in convertible sub-debentures by 
Dudley Swim, director, for a holding of 
$316,000. 
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* Over 6,500 Airports Listed by State 

* Principal Airports Located on State Maps 

* Airport Chart Locations Given 

* Runway Lengths; Surface; Directions; Condition 
* Approach Obstructions 

* Lighting; Field Markings 

* Control Tower Frequencies 

* Omni, Low Frequency, Homing, etc. Frequencies 
* Ground Transportation Services 

* Restaurant and Recreational Facilities 

* Recommended Motels/Hotels, Rates, etc. 

* Fuel, Maintenance, Storage Services 

* Weather Station Phone Numbers 

* CAA Information Station Phone Numbers 

* U.S. and Foreign Entry, Exit Requirements 

* ADIZ Map 

* Equipment Illustrations; Buying Specifications 


GET AVIATION’S MOST USEFUL 
CROSS-COUNTRY FLYING GUIDE. 
LAST YEAR MANY ORDERS WERE 
UNFILLED DUE TO EARLY “SELL 

OUT". MAIL COUPON NOW! 


THE NATIONAL AUTHORITY ON AVIATION FACILITIA® 


25th Annual AIRPORT and 
USIN 


FLYII 
DIRECTOR 


ty 


IN G 


@ Airport Faoillities 
Flight intormation 
Recommended Moteis/Hoteis 


AIRPORT AND BUSINESS FLYING DIRECTORY 
330 West 42nd Street, New York 36,N.Y 


Please send my copy of the AIRPORT AND BUSINESS FLYING 
DIRECTORY 


Name 


Address 


City 


Compony 
Aviation interest 


Check enclosed $5.00 enclosed 


Awl 


Bill Compony 


Aawe yoursel} time, = = 4 

| 


EMPLOYMENT OPPORTUNITIES 
NATIONAL’ The Advertinements in this section include all employment opportunities execu 


tive, management, technical, willing, office, skilled, manual, etc 


COVERAGE Positions Vacant Civil Bervice Opportunities Employment Agencies 
“/ oie \ Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED ———RATES——— UNDISPLAYED 

The advertising rate te $57.40 (effective July 1957 $2.10 per tine, minimum 3 lines. To figure advance 

per inch for all advertising appearing on other than payment count 5 average words as a line 

a contract backs Vrequency rates quoted on request Position Wanted Ads are 4 of above rate 

Numbers counts as | line 

An Advertising inch in measured %” vertically on Box 

column columns 30 inches to page of 50% full paymen in made in advance 
Rubleet to Ageney Comminsion Not ibiect to ene omission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, %, N.Y. 


NEEDED) IMMEDIATELY 


POWER PLANT 
INSTALLATION ENGINEER 


Will be handling complex problems in the installation 
of aircraft power plants in our Business Transport 
Division. Must have ability to direct and supervise 
related projects. 5 to 10 years experience required. 


POWER PLANT TEST ENGINEER 


Will conduct the power plant testing program in our 
Business Transport Division. 3 to 5 years experience 
required, 


ACOUSTICS ENGINEER 


Master’s degree or equivalent in technical experience. 
U. S. citizen preferred. Will be conducting research on 
noise problems, measuring techniques for sound reduc- 
tion. Will direct and be responsible for entire acoustical 
program. 


AERODYNAMICIST 


Needs 3-5 years experience in drag estimation, stability 
and control, and performance calculations for transport 
aircraft. EXCELLENT OPPORTUNITY FOR AD- 
VANCEMENT. Need someone interested in building 
transports with superior aerodynamic design. 


THERMUODYNAMICIST 


Needs 3-5 years experience in induction system design, 
aircraft air conditioning and pressurization, and in- 
ternal aerodynamics. Ready to take responsibility for 
first piston-engine transport with auxiliary gas turbine 
air conditioning and pressurization system. 


CESSNA 


Send resume to Technical Placement Supervisor, 
Dept. AW, Cessna Aircraft Company, 
5800 East Pawnee Road, Wichita, Kansas 


NEW JET ENGINE PROJECTS 
AT GENERAL ELECTRIC 
CREATE OPENINGS WITH 


AL APPEAL FOR 


Direct your resume to 


Mr. J. A. MeGowern 
Professional Placement 

Jet Engine Dept. 

Building 501 Room A-73 
POplar 1-1100 


GENERAL ELECTRIC 


Cincinnati 15, Ohio 
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EMPLOYMENT OPPORTUNITIES 


Goodyear Engineers develop an escape capsule 
to bring jet airmen down alive 


Litchfield Park, Arizona. Available for your use are 
the most modern engineering and research laboratories, 
including a large computer laboratory. 


Here’s a good example of what imagination and enter- 
prise can do—given the opportunity that’s offered bright 
young engineers at Goodyear Aircraft. 


Above you see an escape device. It enables pilot and 
crewmen to leave an aircraft in distress—even while 
flying at supersonic speed—then float safely to earth in 
a watertight, airtight capsule. 


Ingenious as it is, this innovation is no more than 
typical of the achievements pouring out of Goodyear 
Aircraft—in airship design, electronics, radar struc- 
tures, metals engineering and countless other projects. 
In all of them there is need for talent, training and 
unlimited vision. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engineer- 


ing staffs in all specialties at both Akron, Ohio, and 
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Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


Theyre doing big things at 
GOODSYEAR 
AIRCRAFT 
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EMPLOYMENT OPPORTUNITIES 


When you are in need of specialized men for specialized jobs— 
contact them through the EMPLOYMENT OPPORTUNITIES 
SECTION of McGraw-Hill publications. 


The EMPLOYMENT OPPORTUNITIES SECTION is the national 
market place for those wanting the services of men in technical, 
engineering and operating capacities in the fields served by these _ ENGINEERS 


publications. | EXPAND YOUR 
FUTURE AT RYAN 


| Join a fast-growing com- 

AMERICAN MACHINIST ENGINEERING AND MINING JOURNAL pany pioneering in re- 
search aircraft—jet-propul- 

sion—electronics, Work on 


AVIATION WEEK 
ENGINEERING NEWS-RECORD Jet VIO 


ele 


Mi ib idor 
BUSINESS WEEK FACTORY MANAGEMENT AND Rocket combustion 
MAINTENANCE 
CHEMICAL ENGINEERING oerodynamics 


FLEET OWNER 
Join a 34-year old com- 


CHEMICAL WEEK pany—not too big—not 


FOOD ENGINEERING too smalli—where you will 
get broad experience, ad- 


COAL AGE vance rapidiy live in 
clear-sky nm Diego, only 
NATIONAL PETROLEUM NEWS minutes from work, 
beaches, mountains, parks. 
CONSTRUCTION METHODS AND EQUIPMENT 
Write in confidence to 

NUCLEONICS j K : 


PETROLEUM PROCESSING RYAN 


ELECTRICAL CONSTRUCTION AND AERONAUTICAL COMPANY 


MAINTENANCE PETROLEUM WEEK 2720 Harbor Drive 
San Diege 12, California 


CONTROL ENGINEERING 


ELECTRICAL MERCHANDISING POWER 


ELECTRICAL WHOLESALING PRODUCT ENGINEERING 


CLECTRICAL WORLD TEXTILE WORLD “A NICHE is a position suitable 
for the abilities or merits of o 
person” (Webster). There ore plenty 
of fine niches at ASCOP for en- 
gineers with ability in the fields 
listed below. Contact our technical 
personnel manager for complete 
information. 


The men you need are the men who read the | ELECTRONIC ENGINEERS 
Skilled In 
Data Acquisition 
Data Handling 
RF Techniques 
Circuit Design 
Transistor Applications 


EMPLOYMENT OPPORTUNITIES SECTION of 
| 


APPLIED SCIENCE 


McGRAW-HILL PUBLICATIONS | con 


OF PRINCETON 


ELECTRONICS 


26 Wallace Rd, Princeton, NJ 


P. O. BOX 12, NEW YORK 36, N. Y. | Gg ree 


Dept. D, 
15551 Cebrito Rd. 
Van Nuys, Calif. 

Phone State 2-7030 


NICHE? 
| 
9) 
3 See Bottom 
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I 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS—SCIENTISTS | 


GENERAL ELECTRIC SELECTED TO DEVELOP GUIDANCE AND 
FIRE CONTROL SYSTEMS FOR NEW NAVY MISSILE, POLARIS 


New Group Forming as Missile & Ordnance Systems Department 
of G.E. Adds Navy Project to Nose Cone Development Program. 


pass is the most challenging development un- 

dertaken by industry for the Navy since the 
nuclear propulsion program. It is an Intermediate 
Range Ballistic Missile, whose specifications call 
for launching capability from both surface vessels 
and submarines. 


PROBLEMS UNIQUE IN MISSILE TECHNOLOGY 


SHIPBOARD LAUNCHING: INITIAL CONDITIONS 


STABLE PLATFORM 


TARGET BEARING 


The diagram above presents the primary parameters in- 
volved in shipboard launching of a ballistic missile in its 
simplest form. 


For Polaris, MOSD must not only surmount these initial 
conditions but solve fire control problems more complex than 
heretofore encountered. Pinpoint accuracy in missile guid- 
ance is an impressive accomplishment under the most favor- 
able conditions. But how do you achieve it with a missile 
hurled from a moving platform and aimed at an object 
approximately 1,500 nautical miles away? 


In addition, the Polaris guidance and fire control systems 
must also operate effectively under the difficult conditions 
created by submarine launching. 


HOW IS MOSD EQUIPPED TO SOLVE THESE PROBLEMS? 

As prime contractor for IRBM and ICBM Nose Cone Devel- 
opment, MOSD can draw on a reservoir of top level experi- 
ence and skill. This G-E department also has a backlog of 
significant experience in the development and manufacture 
of Naval Fire Control Equipment, such as range-finders, 
computers and radar antennas. 
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NEW OPPORTUNITIES FOR ENGINEERS 
WITH EXPERIENCE IN THE DEVELOPMENT 
OF GUIDANCE & FIRE CONTROL SYSTEMS 


A new group is now being formed to work on Polaris Missile 
Sub-Systems at MOSD. It will be located at Pittsfield, Mass, 
in the heart of the Berkshire resort and vacation area. 
Openings are at all levels for men with experience in; 


GUIDANCE & ELECTRO-MECHANICAL COMPONENTS 

Design, evaluation of guidance and fire control equipment 

Design, development of electro-mechanical components and 
servomechanigms 

Design, development, evaluation of inertial components, synchros, 
pick-offs, accelerometers, stable platforms, platform gimbals, 
verticals, etc. 

Design, development, fabrication of analog computers for guidance 
and fire control systems 


GUIDANCE & CONTROL SYSTEMS 

Mathematical analysis, feasibility study of control systems and 
techniques 

Synthesis, design, evaluation of guidance and fire control systems 

Laboratory development, testing, modification of control systems 


ELECTRICAL & ELECTRONIC COMPONENTS 

Development of amplifiers and associated circuitry 

Development, packing of electronic, magnetic, transistor servo type 
circuits and components 

Reliability, evaluation, analysis of electronic circuits and 
components 

Design, development of fire control consoles 

Systems integration, design of electrical and electronic components 

Development of electronic and solid state devices, semi-conductors, 
new transistor applications 


OPPORTUNITIES OPEN ON OTHER MISSILE PROGRAMS 
Engineers and Scientists with experience in other areas of 
Electrical Engineering, Aeronautical Engineering. Aero- 
dynamics, Mechanical Engineering, Physics or Mathematics 
should inquire about positions on other missile programs at 
Missile and Ordnance Systems Department. 


. 


AN INVITATION 


lf you would like to contribute to any of the advanced missile 
development programa at MOSD, you are invited to send a resume 
of your education and experience Or write ua for a convenient 
application form. All resumen will be carefully reviewed by the 
MANAGERS of our warious technical components. You will be in- 
vited to viet our offices and discuss work we are doing directly with 
the Manager with whom you will be working. Communications 
will be entirely confidential 


Please send resume to Mr. John Watt, Room 595-9 vu 


MISSILE & ORDNANCE SYSTEMS 


GENERAL ELECTRIC 


1617 Pennsylvania Bivd., Philadetphia 3, Penna, 


DEPARTMENT 
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EMPLOYMENT OPPORTUNITIES 


Analytical Engineers 


Marquardt engineers work their own problems on 
this electronic analog computer. 


Marquardt offers opportunities in 
the field of supersonic propulsion 


To solve the complex problems of supersonic and hypersonic 
propulsion, Marquardt needs analytical engineers capable of 
independent and original work. 

To encourage a creative climate Marquardt provides modern 
facilities such as our Analog Computer which enables engineers to 
investigate parametric solutions to these problems. 

The Marquardt computer room contains two separate differential 
analyzers which may be used separately or together. These com- 
puters are designed so that you may set up your problem and 
obtain a solution either personally or with the services of a com- 
puter specialist. Problems which heretofore required many tedious 
hours are now run-off from four milli-seconds to several minutes 
depending on the time scale chosen. 

Operating with a real time scale, the analog computer may be used 
as a simulator in conjunction with other components of the 
physical system. Such an application saves hours of valuable 
design, building and test time. 

You will find a variety of challenging problems at Marquardt. 
Problems involving control components, or complete ram-jet, turbo- 
jet and inlet control systems, are but a few 


If you would like to participate, please write or phone: 


Jim Dale, Professional Personnel 
16555 Saticoy Street « Van Nuys, California 
STate 5-8367 


Marquardt co, 


FIRST RAMJETS 
Van Nuys, California - Ogden, Utah 


SUNDSTRAND 
AVIATION 


Has Opportunities for 


DESIGN ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
to Design and Develop 


MECHANICAL-HYDRAULIC 
CONSTANT SPEED SYSTEMS 


Please address complete resume, 
outlining details of your techni- 
cal background to 


MR. HOWARD EKSTROM 
Personnel Director— 


SUNDSTRAND AVIATION 
2531 11th, Rockford, Illinois 


METALLURGIST 


Supervisory position in 
aircraft plant. Graduate 
capable of solving produc- 
tion problems, writing 
technical reports and con- 
ducting metallurgical in- 
vestigations. Preferably 
with some experience with 
heat and corrosion resist- 
ant alloys. Salary com- 
mensurate with experi- 
ence. For interview write 
Mr. J. D. Batten 


SOLAR AIRCRAFT 
COMPANY 


DES MOINES, IOWA 


ELECTRICAL ENGINEERS 


WANTED developmen 


W. D. McCrea, Chief Engineer 
THE BRISTOL COMPANY 


Waterbury 20, Connecticut 
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EMPLOYMENT OPPORTUNITIES 


MECHANICAL 
ENGINEE 


‘iver wanted t0 be member of @ ropl 


DESIGN You create basic design concepts based on practical means of accomplishment, 


Your concepts are translated by layout draftsmen to a more communicable 


HOW, WHAT, WHY, WHERE 


form under your guidance. In other words, 


systemized. 

PRODLE 
ol 


IMPROVE. 
RESEARCH 


alongside 


refine and improve; the finest 
These “TOOLS 


and you have 


You evaluate, 
MENT TOOLS. 


facilities available 


y 
using 


DEVELOPMENT 


include the best and 


the added advantage working 


the top men in this field. 


PRODUCTION 


You supervise the evolution of a production model based upon engineering 
prototypes resulting from the Design and Development. Produceability and a 
Your job will include 


Devices 


high degree of reliability will be your responsibility. 
Rlectro-Mechanical 
fields of 


the maintainability and function of Precision 


Gear Trains and Packaged Electronics in the Inertial Guidanee, 


Avionics and Jet Engine Fuel Controls. 


Job assignments are accomplished by men Milwaukee offers ideal family living in 
neighborly community 


d she 


a progressive 


operating as a team. Our program is expanding 
ar 


pping 
small town hospitality. 


combinu 9g cult 


and Challenging Opportunities await qualified 


advantages with 


men for important positions on our Engineering 
You and your family will love 


Milwaukee 


To arrange personal, 


teams. Why not you?? 


As a part of our Major, Permanent, ddentio! 


co 


Company Expansion Program, 
new plant facilities are 

being added in 

suburban Milwaukee. 


the ELECTRONICS 
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interview in your locality send 
résumé today to 
Mr. Cecil E. Sundeen 


Supervisor of Technical Employment 


GENERAL MOTORS CORP. 


FLINT 2, MICHIGAN MILWAUKEE 2, WISCONSIN 


Department your “team play” will include: 
4 
| 
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EMPLOYMENT OPPORTUNITIES 


| FLYING TIGER 


FLIGHT 
ENGINEERS 


All Employee Benefits 


Located on West Coast 
International & Domestic 


qj 


‘ the tast in a series of 3 ads 


SCIENTISTS 
PHYSICISTS Positions Open 
G ] Write full details regarding salary, age, 


education, experience, etc. to: 


FLYING TIGER LINE 


LOCKHEED AIR TERMINAL 


in General Electrics 


BURBANK, CALIFORNIA 
or Apply in Person 
ei Heavy Military BURBANK AIRPORT 
SAN FRANCISCO AIRPORT 

"4 IDLEWILD AIRPORT 


Electronic Equipment Dept. 


YOULL FIND 
SOMETHING DIFFERENT 


Our customers do! So will you! 


; REPLIES (Roe No.j: Address to office nearest you 
{ c/o This publication Classified Adv, Div. 
VEW YORK: P. 0. Row 12 (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
BAN FRANCISCO: 68& Poat Bt. (4) 


POSITIONS VACANT 
Need immediately. Experienced airline ac- 


countant familiar with C. A. E. Forms 41. 
Fine opportunity with growing certificated 
airline. Many fringe benefits including profit 


* | | sharing plan and employee stock pure hase 
Several years ago General Electric designed and pro- ee. eve 
j date av able ery “56 AvViae 
duced a radar so unique that one ship’s captain was | | tion Week. 
moved to remark, “Someone has at las 
ap last seen our prob- Exceptional opportunity for a senior and a 


unior engineer in expanding jet engine 


lems and has done something about them.” This was | 
more than a salute to General Electric. It was a one Ay 
> starting salary with good advancement rite 
we ntence history of G-E’s Heavy Military Electronic xiving background to P-5666, Aviation Week. 
Equipment Department, the designer and producer of | 
POSITIONS WANTED 


that radar. | 
At HMEE the recognition and definition of problems Vest 
and then doing something about them is a tradition. reciprocation engine aircraft. Has MSE in 
Itisa major reason MEE i 2a} Aeronautical Engineering from leading uni- 
le »] ms HMEE has been given de sign and | versity Interested in an active flight test 
deve opment responsibility for so many different program that will utilize flying and engineer- 
equipments, earning a reputation as the “Systems ing background, PW-5567, Aviation Week 
Center of General Electric.” | i'm Stymid! Invested $5000 getting my busi- 
| ness degree. The Air Force threw in another 
$80,000 teaching me to fly Want to sell for 
manufacturer or distributor marketing avia- 


tion or industrial product Have dozens of 

If you would like to become a part rejections due to lack of practical experience. 

j 3 Looking for long range thinking organization 

of this tradition, tell us about... | pe aggressiveness, and po- 

1 | tential in a combination flying or straight 

ini to | sales position. Currently Personnel Officer 

your training, experience, job objectives. Expense |} and Twin Beech pilot SMEL. Instrument. 

paid plant interviews including prepaid air transpor- | | 25, Can locate anywhere after September 15. 

tation (if re ted) f : ; / | Please write to PW-5677, Aviation Week, for 
requested) for qualified engineers. | details, 


SELLING OPPORTUNITY WANTED 
Mig. Rep. contacting aircraft industry itn 


Los Angeles-San Diego area desires addi- 
tional equipment line. 15 years industry ex- 
perience. RA-5687, Aviation Week. 


General Requirements... 


U.S. Citizenship. EE, ME, Physics, Math degree. One ¥ 
to five years’ experience. A desire for technically de- ‘ 
manding and stimulating work. 


HEAVY MILITARY ELECTRONIC EQUIPMENT DEPT. ' | will have 
Special value . 


Court Street, Syracuse, New York lisher will appreciate it... but, more 

| important, it will identify you as one 
of the men the advertisers wants to 
reach with this message ... and help 
to make possible enlarged future serv- 
ice to you as a reader. 
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FOR RATES 
OR INFORMATION 


About Classified 
Advertising 


Coiled 
The MeGraw-Hill 
fice You. 


ATLANTA, 3 
1301 Rhodes-Haverty 
JAckson 3.6951 
R. POWELL 


BOSTON, 16 
350 Park Square 
HUbbard 2.7160 


CHICAGO, 11 
520 No. Michigan Ave 
MOhawk 4.5800 
W. HIGGENS 
J. BRENNAN 


CINCINNATI, 37 
1825 Yorktown Rood 
Swifton Village, Apt. 2 
G. MILLER 


CLEVELAND, 15 
1510 Hanna 
SUperior 1.7000 
W. SULLIVAN 


DALLAS, 2 


1712 Commerce St 
Vaughn Bldg 
Riverside 7.5117 
G. JONES 
E. SCHIRMER 


DETROIT, 26 
856 Penobscot Bldg 
WOodward 2.1793 
Ww. STONE 


LOS ANGELES, 17 
1125 W. 6 St 
MAdison 69351 
C. McREYNOLDS 
D. McMILLAN 


NEW YORK, 36 
500 Fifth Ave 
Oxford 3.5959 


S. HENRY 
D. COSTER 
R. LAWLESS 


PHILADELPHIA, 3 
17th & Sansom St 
Rittenhouse 6.0670 
H. BOZARTH 
R. EDSALL 


ST. LOUIS, 8 
3615 Olive St 
JEflerson 5.4867 
W. HIGGENS 


SAN FRANCISCO, 4 
68 Post St 


DOuglas 2.4600 
WOOLSTON 
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ances arranged. 


Openings as of July 29 


WHICH OF THESE 
18 CAREER POSITIONS at ARMA 
INTERESTS YOU MOST? 


New long range projects assure not only challenging, high- 
level creative work, but security and job stability as well. 
Excellent starting salaries plus all the resort and cultural 
advantages of suburban Long Island living. Moving allow- 


& a A partial listing follows. Further information on these and 
at id many more positions may be obtained by calling Robert 
Burchell COLLECT at Ploneer 2-0242 


QUALITY CONTROL ENGINEER 


Require experience in gyroscopic trouble 
shooting. Design knowledge of stable ele- 
ments and some background regarding 
reliability and failure association for com- 
plex guidance systems to be used in mis- 
sile field. Must have complete knowledge 
of statistical methods. 


TEST ENGINEER 

Performs and assists in testing complex 
inertial equipment and in particular the 
inertial platform. Must be capable in di- 
recting the duties of test technicians and 
maintaining rigid production schedules 
Must have experience in gyroscopic and 
basic gyroscopic test techniques. 


TEST ENGINEER 

Performs and assists in testing activities of 
complex computers for fire control and 
guidance systems. Must be capable of di- 
recting the duties of test technicians and 
maintaining rigid production schedules 
Experience should include a background 
in basic test techniques in the above field 


OPERATIONAL EVALUATION ENGINEER 

Conduct operational checks on electronic 
and electromechanical systems, locate and 
evaluate deficiencies and report on specific 
phases of the environmental test program 


DEVELOPMENT ENGINEER — CIRCUITRY 
Research and development engineering 
work in radar pulse circuits, sweep and in 
dicator circuits, intermediate frequency 
amplifier circuits, and feed back ampli 
fiers. Must have post graduate experience 
in circuit development engineering with 
applications in both radar and counter- 
measures fields 


PRODUCT ENGINEER 

Initiate, compile and maintain design stand- 
ards on electrical, electronic and mechan- 
ical design subjects pertinent to fire control 
equipment and inertial guidance compo 
nents. Must have considerable responsible 
experience on product design standards 
covering areas indicated in job studies 


PROJECT ENGINEER — AIRBORNE EQUIPMENT 
Project engineering of computers, pro and 
anti submarine fire control equipment, air- 
borne navigation plotting equipment and 
similar equipment. Preparation and pro- 
posals on equipment of such types 


RELIABILITY ENGINEER 

Develop methods for evaluation of ac- 
curacy, reliability and operational suita- 
bility of missile guidance systems 


OPERATIONAL EVALUATION ENGINEER 
Perform engineering studies and analysis 
of techniques for evaluating performance 
of missile guidance systems and its com- 
ponents including gyros, accelerometers, 
digital computers 
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Division American Bosch Arma Corp., Roosevelt Field, Garden City, L. 1, W. Y. 


TEST SPECIFICATION AND 

PROCEDURES ENGINEER 

Assess adequacy of test procedures, meth- 
ods and test equipment in the major as- 
semblies and complete fire control systems 
Revise existing test procedures so that auto- 
mated procedures and automated equip- 
ment may be utilized 


PROJECT ENGINEER — AIRBORNE EQUIPMENT 
Guide and assist engineers in technical 
problems in field of electrical and elec- 
tronic design, servo systems, missile guid- 
ance systems. Responsible for major prod- 
uct improvement program and test pro- 
grams. Provide technical liaison with 
quality control. Heavy servo background 
desired 


GROUND EQUIPMENT ENGINEER 

High degree of technical and administra- 
tive responsibility on complex projects in- 
volving the design and development of 
production test and field test equipment 
for gyroscopic systems and digital com 
puters 

PRODUCTION TEST EQUIPMENT 

DESIGN ENGINEER 

To administer and technically direct the 
design, development and manufacture of 
test equipment for pr uction use in the 
manufacture, inspection and test of highly 
complex electronic equipment 


SYSTEMS EVALUATION (MISSILE GUIDANCE) 


Perform functional engineering studies 
and design of inertial guidance systen 
determine system and mponent require 
ments and performance nduct system 
and component dynami tudies and simu 


ition, perform error analysis 


GYRO DEVELOPMENT ENGINEER 

Develop precision gyro systems including 
mechanical problems such as lubrication 
temperature controls hydrostatics and 
vibration and electronic work on accel 
ecrometers, amplifiers, torquing circuits and 
electrical pickups 


PLATFORM ENGINEER 

Conduct investigation of a theoretical 
nature relating to gyros or inertial plat- 
forms including design of closed loop con- 
trol equipment pertaining to the above 


ELECTRO. MECHANICAL ENGINEER 

Conduct investigation on special electro- 
magnetic and eclectromechanical devices 
including evaluation and or design of trans- 
ducers, servo systems and related devices 


MECHANICAL DESIGN ENGINEER 

Perform mechanical design of airborne in 
‘trumentation and transducers required 
for field evaluation of missile guidance 
systems. Kesponsible for packaging and 
mounting equipments 


CALL COLLECT, Or, clip the job (or jobs) you're interested in 
and mail, with your confidential resume. No reference con- 
tact without your permission. You'll receive a prompt reply, 
and copies of “Your Engineering Career with Arma” and 
“Long Island,” full of detailed information about this com- 
a pany and its community 


Robert Burchell, Ploneer 2-()242 
Technical Personnel Dept. A-674 


EMPLOYMENT OPPORTUNITIES 
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ELECTRICAL ENGINEERS 


you can 
help put the 
first 
nuclear 
powered 
plane 


in the air 


at the AIRCRAFT NUCLEAR 
PROPULSION DEPARTMENT 
OF GENERAL ELECTRIC 


Think of contributing to one of 
the most important events in 


aviation history ... helping 
bring out an engine that has un- 
limited range . . where fuel 


can be measured in pounds per 
day rather than thousands of 
pounds per hour. 


Yes ...an engineer can make 
a name for himself here—and 
he doesn’t need previous nuclear 
training to do it. 


If you have from 1 to 5 years 
experience and enough flexibil- 
ity of mind to apply your tech- 
nical knowledge to new fields 
you can start work immediately 
in project areas like these: 


We need an experienced servo i engineer to assume 
a prime responsibility in a new systems activity. Other 
attractive engineering opportunities are also available 

in this new program. 


“njoy challenging opportunities in the analysis and 
design of electro-mechanical servo loops, including laboratory 
experimentation and system development. 


® CONTROLS AND INSTRUMENTATION 
(pneumatic, hydraulic, electrical, 
magnetic, servos) 

PRINTED CIRCUIT DESIGN 

© ENVIRONMENTAL TESTING FOR RE- 
ACTORS, TURBOJET ENGINES AND 
ASSOCIATED POWER PLANT EQuiIP- 
MENT 


Work with the top men in the field and with the finest 
test, research and development facilities. New plant being 
added in suburban Milwaukee as a part of Major, 
Permanent, Expansion Program. 


® ANALOG SIMULATION 


AC will provide financial assistance towards your Master’s 
Degree. A Graduate Program is available evenings at the 
University of Wisconsin— Milwaukee. 


Your conventional skills will be 
fully utilized, you'll learn new 
ones on the job—either through 
consultation with expert 

courses in nuclear technology at 
the plant, or graduate study on 
a 100°7 Tuition Refund Plan. 


GM's long-standing policy of decentralization creates 
individual opportunity and recognition for each Engineer hired. 


You will enjoy, as will your family, Milwaukee's 
“small town” friendliness metropolitan shopping and 
cultural advantages. 


For immediate, confidential interview in your area or an invitation to 
visit Milwaukee —see our plant—talk with our engineering heads 
and discuss your possibilities, contact: 


Mr. Cecil F. Sundeen, 
Supervisor of Technical Employment 


FREQUENT MERIT REVIEWS 
OUTSTANDING HENEFITS 
RELOCATION EXPENSES PAID 


Choice of two locations: 


CINCINNATI, OHIO, 
IDAHO FALLS, IDAHO 


Write in confidence, stating salary 
requirements, to locatiin you prefer 


J. R. Rosselot, P. O. Box 132 
Cincinnati, Ohio 


L. A. Munther, P. O. Box 535 
idaho Falls, Idaho 


AC the Electronics Division __ 
GENERAL MOTORS Corporation 


Flint 2, Mich Milwaukee 2, Wis. 


GENERAL ELECTRIC 
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ROYAL GULL AMPHIBIAN 


TIMMINS AVIATION 


LIMITED 


Immediate Delivery 
We stock, overhaul, and instoll 
PRATT & WHITNEY WRIGHT 


R1830 R1820 


—75, —92, ~—202, —56, -72 


R985 R1340 R2000 


and our most popular DCI engine 
R1830 ~ SUPER 92 


ENGINE WORKS 


INC. 
Lambert Field Inc. St. Lovls, Mo. 


Dea! Directly C18 and DI8 
with Owner BEECHCRAFT 


FOR LEASE 


No deposit re- 
quired—no tong- 
term contract. 


* Executive ap- 
pointments 
+ Well equipped you 
radio me. A hull 
* Full tnetru- 
mentation 
* Good selection 
gnt our chase 


TRADE-AYER COMPANY 
Linden Airport Linden, W. J. 
Hunter 6-7690 


_ For Immediate Sale — 
LOCKHEED LODESTAR 
Presently in executive use — 
1820-56 Engines; 240 Hrs. 
$.0.H. 4000 Hrs. Total Time. 


TIMMINS AVIATION 
TAL 
Montreal Airport, Montreal 


AN HARDWARE & FITTINGS 


Staintess, Aluminum, Brass, Steel. All sizes—im- 
mediate delivery from world’s targest shelf stock. 
Buy direct from manufacturer. Lower prices— 
quicker service. Send tor free wall charts showing 
complete tine of AN Fittings. 


COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd Culver City, California 


Immediate Delivery 


Accepted in trade on OC3. Clean, excellent condi- 
tion, flown only by professional pilots tor corpora- 
tion executives. Five place, with conference table. 
Hartzeli bladed tull-feathering props, dual in- 
strumentation with Grimes Eyebrow lights, custom 
radio panel. circuit breaker panel, Seott oxygen 
system. receiver, VHF transmitter, LF re- 
ceiver, ARC. omni, ART T-it tranemitter, 
Bendix MN26 ADF, tight marker, glide. 
path, isofation amplifier, speaker, military fre- 
quency transmitter. New chip guarantee, $39,500. 
Now on display at 


REMMERT-WERNER, INC. 
LAMBERT FIELD, ST. LOUIS, MISSOURI 


FOR SALE BY OWNER 

LOCKHEED PV-2's 
BEECH RAFT AT-1I1's 
BEECHCRAFT C-45F's 
GRUMMAN 1BM-3E 
SIKORSKY R6A helicopter 

o WEINER 1270 Ozeta Los Angeles 
6, California. Phone Olympia 2-1007 24 hours 


Lambert Field 
N V St. Lowis, Me. 
PErshing 1-1710 


has in stock 
ARC. Bendix Collins 
Sperry Wilcox 
Executive Aircraft Radio 


OXYGEN EQUIPMENT 
SALES & SERVICE 


REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 
FIXED INSTALLATIONS 
GOV'T. APPROVED REPAIR STATION 


TBP AERO 
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TIMMINS AVIATION 


LIMITED 
Montreal Airport, Montreal 


AIRWAYS 


ree 
47301 


eeee#es 


WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


PacAero Engineering Corp. 


(Formerly Lear Aircraft Engineering Division) 


Sento Monica Airport, Santa Monica, Californie 7 


Builders of the Incomparable Learstars 


SIX 


DC-3 Aircraft 


21 seats 1830-92 all mods 
completed. Just released by lead 
ing Canadian airline. Cleanest 
DC-3s available anywhere. 


Reasonably priced. 


Write, wire, phone: 


LUND AVIATION (CANADA) LTD 


Montreal Airport, P.Q. 
CANADA. 


IMMEDIATE DELIVERY 


Deol Directly 5-51 


SIKORSKY 
HELICOPTERS 


A. J. Ming 64-7690 


TRADE-AYER COMPANY 
linden Airport, Linden, N. J. 


NAVIGATION AND 
COMMUNICATION SYSTEMS 


= 


forimmediare Sele SEARCHLIGHT SECTION 
_ one company — 270 Hrs. 
total time since manu-- 
 factured 1956. 4 
vernal 
| 
AERO COMMANDER | 
For Immediate Sale 
GRUMMAN SUPER WIDGEON I 
“Presently in service of Cano- 
BENDIX | 
| LEAR 
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Sciaky Predetermined Electronic Counter Controlled 
Welder and automatic feed tables used for spot- 


welding 


contoured fuselage panels at Ryan. 


COMPLEX SPOTWELDING PROGRAM AT RYAN IS 
SEVERE TEST FOR NEW SCIAKY COUNTER CONTROL 


Ryan Acronautical Company, San Diego, 
California has achieved a significant first 
in resistance welding—-automatic spot 
welding of large contoured fuselage pan- 
els for the Boeing KC-135 and “707” 
Jets. 

Referring to their new Sciaky Counter 
Controlled Welder, Mr. Bob Fullerton, 
Ryan's Senior Welding Engineer, stated, 
"This is one new welding development 
that really does what the advance an- 
nouncements promised.” 


PRECISE CONTROL 


Early in the program, it became obvious 
that precise control of all welder func- 
tions and absolute production consistency 
of welding was essential. Introduction of 
the new Predetermined Electronic Coun- 
ter Controlled Welder by Sciaky helped 
solve this problem. 

Here, for the first time, is a welder in 
which functions are controlled to a frac- 
tion of a cycle of alternating current. 
Control settings are realized with exact- 
ness. The unvarying accuracy of counting 
is maintained throughout the entire tange 
for the longest run at the highest pro- 
duction rate. Any production control set- 
ting is readily reproducible at any time 
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CONSISTENT, SAFE WELDS 

The consistently safe welds produced by 
the Sciaky Counter Weld Control are es- 
sential to the Ryan program since the 
skin is a load-bearing member. In addi- 
tion, the size of the assembly—largest 
every sub-contracted in the industry— 
will not tolerate even the possibility of 
rejects due to imperfect welds. 

The importance of consistently perfect 
welds is emphasized by the tremendous 
number of spotwelds in the aft fuselage 
sections of the Boeing jet tanker-trans- 
ports. Approximately 77,000 spot welds 
are required to join skins to skins, skins 
to doublers and stringers, and bulkhead 
components together. 


TAPE COMMAND 
OF WELDING OPERATIONS 
Welding operations on the various as- 
semblies can be controlled by a tape com- 
mand unit providing complete piece part 
positioning in all directions. Automatic 


interlock between positioner and welder 
is required. This would provide more 
automatic operation. 


COMPLEX TOOL-UP 


Handling and positioning the aluminum 
skins also presented a major problem. 
Ryan solved this by installing huge posi- 
tioning tables with push button controls 
to permit automatic feeding. 

The characteristics and consistent op- 
eration of the Sciaky Counter Controlled 
Welder combine perfectly with the auto- 
matic abilities and consistency of the 
Ryan positioning table to satisfy the re- 
quirements of this complex production 
assembling operation. 


LITERATURE AVAILABLE 


Technical bulletins completely describing 
the new Sciaky Predetermined Electronic 
Counter Weld Control are available. 
Write on your company letterhead re- 
questing Bulletins 338 and 339. 


Helps Put Profit 


@ Manufacturing 


Sciaky Bros., The., 4939 West 67th St., Chicago 38, Ill., Portsmouth 7-5600 
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HOW WHITTAKER GYRO ENFORCES QUALITY CONTROL 


Problem: Provide customers with 
highest quality gyros—time after time 
—through quality control. 

Solution: 1) use standardized com 
ponents which have been tested and 
proven, 2) a higher training level, 3) use 


SSUL 


vol. MANUFACTURING Olv. oF 
WEOLL MANUFACTURING C 


WHITTAKER 
CORPORAT 
Agetws Mogge lrivett, In 


GYRO—DiV 


ZENITH PLASTICS COMPANY 


Agency Batten, Barton, Durstine & Osborn, Inc 


CLASSIFIED ADVERTISING 
fF. 1. Eberte, Business Mer. 
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EQUIPMENT 
(Used or Surplus New) 
for Sale 


AC The Electronics General Motor Corg.. iti, 
Applied Science Corp. of Princeton 
rma, Div. American Bosch Arma Core 
The Bristol Co 
Cesena Airoraft Co 
Collins Engineering Co 
Engine Works 
fiying Tiger Line 
General Electric Co 
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Navoo 
PacAeroe Engineering Corp 
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Remmert.Werner, tne 
Ryan Aeronautical Co 
Sotar Airoraft Co 108 
Sunstrand Aviation 
Timmins Aviation Ltd 
Trade-Ayer Co 
Weiner, E. O 
Zep-Aecre 


more detailed assembly instructions, 
and 4) set up 100% inspection tests 
for any customer requirement 

Result; An overall customer rejection 
rate of less than 2% for Whittaker 
Gyros. 


Whillaker Gyro 


DIVISION OF TELECOMPUTING CORPORATION 


16217 LINDBERGH STREET, VAN NUYS, CALIFORNIA + STanley 3-1950 


TELECOMPUTING 
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LETTERS 


Timely Leadership 


Your recent editorial on airspace, which 
ippeared in Aviation Werer’s May 27 issue, 
vas a most timely statement of policy. It 
vas specific, objective, and showed great 
determination and insight into the needs 
of aviation 

Please accept my congratulations to you 
and Aviation Week for this continued evi- 
dence of leadership in our industry, 

Minvon W. 
Vice President 
Operations & Engineering 
Air ‘Transpert Association of America 
Washington, D, C 


Transport Vision 


Your editorial “Transport Cuts Are Dan- 
gerous” im the July 8 issue of Aviation 
Week is as right as gospel. However, few 
people realize that planning for logistics 
and maternal are not an imnate quality of 
the military mind, 

The average senior officer 
policy decisions is a fighter, a tactic al man, 
steeped in the lore and tradition and glory 
that is a heritage of the amuilitary service 
Ile is brave, loyal, patriotic and generally 
inconsiderate of his own feelings and wel 
fare when it comes to matters which he 
feels are a part of his military duty. His 
tterling qualities of honesty, uprightness, 
fairness and justice set him apart 

With all the final qualities I attribute to 
the average senior military man, he is not, 
in general, a good planner for future opera 


who makes 


fons 

Ile is not out front in the adaptation 
ot technology to prosecute the art and 
cience of war, Witness many 
are started with equipment and tactics of 
Look how long it took to 
idapted, We had 
thirty after mechanization 
had outmoded them. In 1937 we 
been completely committed to mod 
umament, but our deat 
to buy out 
available, a 
B-15 as a 


how wars 
preceding wars 
wet the 
for almost 


revolver horses 
years 
should 
have 
ermzation of our 
old Frank Andrews was forced 
B1Ss when B-17s were 
tact illy to a 
to a ( 54 

who 


moded 
craft as 
is 

All the 
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made the decisions 

mulitary 
honor 
they 


we Ifare of 


peopl 
mamtaned the 
statu 


conscientiously 


equipment 

The 
making 
thei 


im its quo wer men 


beheved we're 
correct decisions for the 
country 


If Aviation Werk 
continuously 


is dedicated to sup 
efhaent mulitary 
find that best 

a contmuou 


porting a 
force for our Country it wall 
dividends will be obtamed 
program of education of the military 
In addition to the ce 


ultrasoni 


lopment of mis 
reratt, the 
military power 


manned a 
t of 
| levelopment today is tran por 
aircraft, and the ability to a potent 
force to an place mm the vithin a 
relatively hort tin plus th 
ibility to support that force, We 


regiments of soldiers or marines or poli 


ile und 
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vhich nee t 
world 
pace ot 


could accep 
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Aviation Week welcomes the opinion 
of its readers on the issues raised in the 


magazine's editorial columns. Address 
letters to the Editor, Aviation Week. 
330 W. 42 St., New York 36, N. Y. Try 
to keep letters under 500 words and give 
a genuine identification. We will not 
print anonymous letters, but names of 
writers will be withheld on request. 


to move to the Near East, for in 
much more cheaply here at home 
than we can float them im ships in_ the 
Mediterranean Also, they in fly from 
Fort Benning to Naples more quickly than 
they can sail from Gibraltar to Naples and 
probably morc safely 

Not only 1s there urgent need in the mili 
tary for efficient air transport, but there is 
as great a market for conmmercial air trans 


available 
stance, 


port m= Competition with trucks and rail 
roads today as there was for railroads in 1540 
in Competition with river canals. One day 

investment in mventory can be saved by 


air movement rather than rail or truck move 
ment, for each 1,200 mi moved 

I hope you don’t give up the transport 
battle 


goods are 


May. Gen. Crements McMuLLen, 
USAF (ret.) 
San Antonio, Tex. 


ALPA Defends Specht 


I'his is written with further reference to 
the Specht case (AW March 18, p. 30) 
which seems to be enjoying quite a stay in 
your “Letters to the Editor’ column 


It is interesting to note that some of the 
individuals who were willing to condemn 
Capt. Specht on the basis of brief ind un 
verified newspaper reports are now imquiring 


as to the facts in the cas 


The facts ar important to every indi 


vidual who flies an airplane, who rides in 
an airplane, or who is interested fai 
principles of justice. However, the facts 


we too complex to be set forth in a letter 
to the editor or in a newspaper column 


Briefly stated, Capt. Specht was flying 
on an ATC clearance under condition 
which, in his opinion, placed him m an 
emergency situation. There was one other 


airplane in his area at the altitude immedi 
itely above him Hlis decision was that to 
illeviate his emergency, it was necessary for 


him to climb. He asked ATC for a Ingher 
altitude 


ATC would not provide it. He informed 
ATC that he was going to declare an emer 
gency 

controller lid absolutel 
nothing to protect Capt. Specht in hi 
emergency, to warn the aircraft above him 
or to otherwise perform their required dutic 
under the circumstan Instead thev a 
sumed that Capt. Specht did not have an 
emergen failed to carry out thei required 
functions, failed to provide protection to 
Capt. Specht or the other aimcraft con 
cerned, and reporte 1 their a inption to a 
Safety Agent 

The Safety Agent listened to th taped 
transcript and thout making any further 


investigation whatsoever, arbitrarily sus 
pended the license of Capt. Specht. There 
was no investigation and, based entirely on 
au assumption of what had 
Capt. Specht’s mind and in his urplane 
this action was taken. Capt. Specht was 
condemned without an imvestigation, a 
right to be heard, or a trial. This after 
more than 15 years of airline flying without 
any imfraction of any regulation or a scratch 


gone on it 


on an airplane 

The assumption, the 
the Administrator allege, was justified from 
the tone of Capt. Specht’s voice. They 
assert he had no right to be irritated be 
cause they left him in an emergency condi 


representatives of 


tion with no help whatsoever 
Under our Civil Air Regulations, a pilot 


has the right, in fact a duty, to declare an 
emergency and exercise ‘his emergency au 
thority whenever, in his judgment, the fact 


necessitate it. This Capt. Specht did. The 
CAA representatives, from the 
their office 


comfort ot 
would now second guess Capt 


Specht’s judgment. This, in our opinion 
is an irresponsible misuse of statutory au 
thority ially when added to the failure 


of CAA _ provide for the emergency at 
the time it existed 

lo add further to this comedy of errors 
by CAA, the Administrator utilized the 
emergency section of the Civil Acronautic: 
Act and suspended Capt. Specht's license 
without an imvestigation, without a hearing 
without charges, without an opportunity to 
be heard, and without an examination as to 
his qualifications. If such actions are to be 
tolerated, it will that the Adminis 
trator’s have arbitrary and 
unilateral terminate an in 
dividual’s professional career as a matter 
of whimsy and, if errors are committed, you 
Mr. Airman, will pay the penalty 

The CAA, in my opinion, by its action 
in this case has created a hazardous condi 
Ihe pilot’s right to exer 
cise lis emergency authority is one of the 
ifforded him and the 


mean 
representative 
authority to 


thon aviation 


great st prote ctions 


traveling publi It is the only protection 
under certain circumstances against inack 
quate airways systems, inadequate airport 
inadequate regulations, personnel errors, and 
many other foreseen and unforeseen con 
tingencies 

There is no question but what it must 
be exercised with good judgment. However 


if every pilot must feel that each time he 


exercises his emergency authority he is ex 
to having qualified or 
of the Administrator irre 


vithout a fair im 


posed unqualified 
representative 
pon ibly and tigation o 
i hearmg suspend or revoke hi 


cither 


pilot 


exposing him to exceptiona 


penaltics or the termination of ln 
there will be 
pilot to 
prerogative 

\ hazard is thereby created 

Your reader hould 
thr to 
vithout evidence, or create the acronautica 


an extreme reluctance on the 


part of exercise thi important 


think leepl ctor 


onclusion mdemn peopk 
hazards the com 
N 
Line 
Chi 


inxious to ave 
Saven, President 


Pilots Asso 


ation 


io, Ill 
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OP-JETS AND TU 


American Airlines Orders 
Turbine Vibration Indicating Systems 


Electras and Boeing 7O7s equipped with new Sperry Systems 


When American Airlines takes crew advance warning if vibration in any extra margin of operating efficiency it 
delivery in 1959 of the first Lockheed of the four turbines or propellers provides for both prop-yet and turbo-jet 
Electras and Boeing 707s, these ai pproaches prescribed limits. Corres aircraft, write our Acronautical Equip 
liners will be equipped with the latest tive action can be taken quickly by ment Division 


Sperry contribution to efficient opera reducing peed ol the allected engine or 


tion of prop-jet and turbo-jet aircratt shutting it down 


Att NAW 
the new Airborne Turbine Vibration Pay-olf is maximum utilization of 
Indicating System each turbine’s power potential and mor 

Measuring vibration in propellers and precise control of its Operation. In addi GYROSCOPE COMPANT 


turbines, an indicator reports continu tion, there is less chance of engine Great Neck. New York 


ously to the crew trom unique pickuy daumave due to yation, which in tu DIVISION OF SPERRY RAND CORPORATION 
located in strategic powerplant location reduces maintenance and repair cost 
| 


An amplitude meter plus a signal light bor full details on this new Spert 
on the cockpit instrument panel give the Vibration Indicating System, and the 
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Double Hex 
Type LHEBS173 1/4-28, 3/8-24 


22 


Self-eligning Self-wrenching Nut 
Type LH2956 + 1/4-28, 5/16-24 


THESE NEW 


Self-cligning Ancher Nut 
Type LHA3022 10-32, 1/4.28 
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SELF-ALIGNING STOP NUTS? 


Got a problem in bolting non-parallel surfaces? Still use a 
costly compromise like hand-selecting tapered shims? Must 
you resort to time-consuming, unwieldy, multiple spot- 
facing operations? 

For a cost-saving, weight-saving, time-saving solution 
try the new ESNA self-aligning fasteners. To meet specific 
application installation problems four different designs are 
offered: a hex nut to standard dimensions; a double hex, high 
tensile fastener which develops 180,000 psi in the 
bolt; a floating anchor nut; and a self-wrenching 
type. All of these parts automatically correct for 
angular misalignment up to 8° in any direction 
from the center line. 

@ The self-aligning anchor nut serves as a “fixed” fas- 
tener for use where the bolt is removable but the 
fastener remains riveted to the structure. 


@ The self-aligning hex is designed for applications where 
a wrenchable nut can be used. 


@ The 12-point double hex design provides 180,000 psi high strength 
performance and requires a minimum of wrenching area. 


@ The self-wrenching design is suggested for locations where tighten- 
ing with a wrench is impractical. The lug anchors itself against an 
adjacent surface for easy wrenching. 


Each self-aligning fastener consists of a nut body with 
curved base and mating washer surface which act together 
on the ball-joint principle. Made of carbon steel for use at 
temperatures up to 550 F., these fasteners meet Specifica- 
tion AN-N-10 performance requirements and also the torque, 
tensile, twist-out and push-out requirements of MIL-N- 
25027 (ASG). 

Like to know more about this line of lightweight self- 
aligning fasteners? Mail the coupon today. 


Dept. N38-725, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastening information: 
[] Standard drawings of four new ESNA self-aligning fasteners. 


(_] Here is a drawing of our product. What self-locking fastener 
would you suggest? 
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